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; ne Cilia Bar REE SA” ) 


‘7 


7: 


\ 


= ON * SPECIAL ALLOY STEEL IN QUICK 
<< gid RELEASE PARACHUTE HARNESS 


> 


A paratrooper’s life may depend The Air Corps needs a steel that 
on the speed with which he aToE Mo Malle LsMsic-lalehistnaa-tie LaLa Litem 
escapes his parachute harness to- “when the release was first de- 
fight. velopéd, a leading manufacturer 
A pilot bailing out over the water called .in his Sharon representa- 
must release himself from his . tive, who worked with him. in 
chute before he drowns. A large. producing a special steel that met 
push button quickly releases har- all requirements. Once again 
ness sections. Just a twist and a there is an urgent need for para- 
push and the harness falls free. chutes and. again Sharon Steel is 
A man’s life hangs on the steel. * aleading supplier of this specially 
lugs used in this type harness. developed parachute sfeel. 


as Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 
ARON STEEL CORPO 
Shaw, Feenmeyloatia 
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INSTANT CUT-OFF 
ASSURED 4 


Now -waste of expensive coolants can be 
eliminated their use confined to re 


quired periods! 
The Ross ‘‘Water-Saver’’ or Time Delay 
Valve is the answer. It turns on the cool- 
ant. and lets it run when needed then 
automatically shuts it off. The flow can be 
maintained for any period from 3 seconds 
to 3 minutes after the machine cycle 
he ela the valve is entirely auto 
matic. No electrical or mechanical motiva 


tion is required since it is activated by 


cylinder. pressure 


The Water-Saver Valve is a .straightway 


or shut-off model, normally open or closed ’ 


HiT to water supply, and is available in Te) 


1“ pipe sizes 


Get complete details today no obliga 
tion whatsoeyr 


120 £E. GOLDEN GATE AVE., DETROIT 3, MICHIGAN 
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Demands for aluminum products continue to exceed the supply and 
this situation will probably remain for some time to come. We are trying, 
however, to fill ail D.O. and C.M.P. orders and still have something left for 
our customers who may not fall in these categories. 
If you have requirements for aluminum coiled sheet, drawn tube or extruded shapes with 
D.O. ratings or C.M.P. allotments . . . cail Revere. We will do our best to help you 
with your proble_a and we will try to keep you informed with the latest 
happenings in the aluminum situation. 
Revere’s Technical Advisory Service is always ready to help you. 
Remember, call Revere for up-to-the-minute news on aluminum. 


REVERE ALUMINGIA 


REYERE COPPER AND BRASS INCORPORAT 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. j 


Mills: Baltimore, Md.; Chicago and Clinton, I/1; Detroit, Mich.; Los nseles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sa les Offices in Principal Cities. 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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A new Technical Information Bul- 
letin has been prepared to give you 
detailed specifications on the Mallory 
XT Tantalum Capacitor. Included 
are details on Sizes, Mounting 
Arrangements and Surge Vollt- 
ages...as well as a complete 
set of performance curves on 
capacitance, impedance and resist- 
ance under a wide range of 


temperature conditions 


Solidifying temperature Greater than the melting 


of many oils. point of some solders. 


Mallory 


Tantalum Capacitor 


Gives Plus Performance 


Over Extreme Temperature Range 


\fter more than eight years of research and development, Mallory 
engineering has succeeded in perlee ting a capacitor that operates 
continuously from —60° to + 200° C. 

The new Mallory XT Tantalum ¢ 


range of applications ... particularly those included in the trend 


‘apacitor is ideal for use in a wide 


toward smaller, more ¢ ompact electronic assemblies. Miniaturization 


makes unprecedented demands typon individual components and 


usually reflects a marked increase in the total heat generated. The 


Mallory Tantalum Capacitor, available 


in a variety of ratings of the 
single section type, serves well under extremes of both high and low 
temperature conditions ...a plus performance that affords greater 
dependability in critical service 


That's value he vond ¢ pectation 4 


Mallory capat itor know how is at your disposal. What Mallory has 


done for others can be done for you. 





SERVING INDUSTRY WITH 


Electromechanical Products 


P.R. MALLORY & CO. Inc. t 
Resistors Switches 

T! Tuners | ibrators 

Electrochemical Products 

Capacitors Rectifiers 


P. R.? MALLORY & CO., Inc., 


INDIANAPOLIS 6, INDIANA Contacts 


Vercury Dry Batteries 





Metailurgical Products 


Special Metals 
H elding Materials 


Propuct ENGINEERING 





In this summary of technical developments, space restrictions do not 
allow giving complete details. Further information relating to any 


ichlichts 


item can be obtained by writing to the Editor of Product Engineering 





METALLIC MATERIALS 


A CARBOLOY TIP inthe stricking head ofa Heil 
hammer mill has considerable advantage over 
the standard part. New tip has eight times the 
life of old type, thereby reducing appreciably the 
downtime taken for tip changing and balancing. 


ROLLING AND FORGING of high-alloy corrosion 
and heat resistant alloysareno longer problems 
when cerium andatrace of lanthanum are includ- 
Car- 
‘2 penter Steel claims the answer to 
é->, these hot-working problems as 


ye WA 
ede ay¥ they relate to ferrous alloys con- 
Zune | taining more than 50 percent iron, 


~ ed in their compositions. 


ji 
oo and to many nonferrous alloys. 

CAST COBALT ALLOYS containing from 10 to 
15 percent each of tantalum and chromium, and 
0.3 percent carbon look promising for high tem- 
perature use upto 1,650 F. Available in cast 
form and adaptable to precision casting tech- 
niques, compositions with the higher percentages 
of the two chief alloying elements have high fa-, 
tigue resistance, say engineers at Johnson 
Matthey & Co. Limited, London. 


FINE-GRAINED BRASS announced by American 
Brass permits the drawing and forming of parts 
that require only light buffing to produce a lus- 
»» trous finish. Springiness is 
; , somewhat more than that normal- 
es C = ly found in deep drawing grades. 
WN! ~ Formbrite comes as sheet, wire, 
4-7 rod and tube, its copper content 
mf! varying from 63 to 90 percent. 


J 
J 


BRAZING MATERIAL is particularly useful for 
welding stainless steels, high nickei alloys in- 
cluding Inconel and super-alloys such as Vitalli- 
um. The powder is composed of 65 to 75 percent 
nickel and 13 to 20 percent chromium with an ap- 
preciable amount of boron. Wall Colmonoy Corp. 
of Detroit reports joint strength is equal to that 
of parent metal. Applied in a hydrogen atmos- 
phere, alloy melts at 1,850 Fahrenheit. 
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NO CADMIUM is used in a corrosion-resistant 
silver solder made by All-State Welding Alloys 
Co., White Plains, N.Y. Principal application 
for this wire and strip is in the food industry. 


DUCTILE BISMUTH wire and ribbon can be 
wound on its own diameter at room temperatures. 
Fitzpatrick Electric Supply Co. of Muskegon, 
Mich. cautions users regarding material's low 
tensile strength, but recommends its use in var- 
iable rectifiers, as junctions in instruments and 
as "negative" material in thermocouples. 


NONMETALLIC MATERIALS 


TO BRIDGE THE GAP between high-quality in- 
sulating sheet and laminated phenolic, Rogers 
# %y Corp. of Manchester, Conn. has 

i “x Y, developed a new fibrous dielectric 
Be=sh >//-. that is reported to be physically 
Se stronger when wet than when dry. 
ci #4 Duroid 800 retains its dielectric 
rv -,«""'" strength under moisture condi- 
tions, is springy, rigid and homogeneous, and 
is best suited for flat punched insulating parts. 


GASKET MATERIAL both seals and conducts 
high frequency currents. Connecticut Hard Rub- 
ber's Cohrlastic comes as 8-in.-wide rolls in 
three thicknesses, is used on aircraft magneto 
pads, ignition harnesses and quick-disconnect 
plugs where electrical shielding is a problem. 


VINYLITE RESIN PLASTISOL and braided glass 
fibers are used innew wire insulation tubing and 
sleeving. The covering can be twisted and knotted 
without any sacrifice in its structure or electrical 
insulating properties. Bentley, Harris Mfg. Co., 
Conshohocken, Pa. makes the material in vari- 
ous grades, colors and sizes. 


FURFURYL-ALCOHOL CEMENT is inert to all 
alkalis of any concentration and most acids, 
either organic and inorganic. Lecite, product 
of Electro Chemical Supply & Engineering Co., 
withstands temperatures to 370 F, has tensile 
strength of 1,000 psi and compressive strength 
of 10,000 psi. Density is such that salts cannot 


(continued on page 7) 





The LEVOLIER lighting switch ratchet is 
molded of Plaskon Alkyd by Tietz & Baur 
Plastics, Inc., Melrose Park, Illinois. 


-" 
one molded piece 
| replaces two! 


McGill Manufacturing Company changed to Plaskon Alkyd Molding 
Compound for contact ratchets in its Levolier Switches — with these 
surprising results: One molded piece replaced two — no assembly was 
required! And the exceptional arc-resisting and non-tracking electrical 
properties of molded Plaskon Alkyd produced a better performing, 
longer-lasting one-piece ratchet. The most popular type Levolier 
switch using this ratchet is backed by an unconditional guarantee. It 
passes Underwriters’ tests of a minimum of 24,000 operations carrying 


maximum electrical load and 100 operations carrying 50% overload! 


Many othe;z inherent properties of Plaskon Alkyd are helping to 


improve a constantly increasing variety of products. And faster 





production is achieved at lower cost in practically every application — 
thanks to the high-speed of compression molding with this amazing 


thermosetting plastic which cures in seconds instead of minutes. 


Let us send yo: data on all of the desirable properties 
of Plaskon Alkyd — and the complete explanation of 
why many electrical insulating parts can be compres- 
sion molded faster at less cost with Plaskon Alkyd 


in Canada: Canadian Industries, Ltd., Montreal, P.Q. 


Branch Offices: Boston, Chicago, Los Angeles, New York, Rochester 


Manufacturers of Molding Compounds, Resin Gives, Coating Resins 


PLASKON DIVISION .« ussev- owens -Ford class Company PL A “ KON 
2126 Sylvan Avenue, Toledo 6, Ohio Ll L ; 
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penetrate and crystallize within a joint. 


LUMiNESCENT TAPE is being marketed by the 
Century Coating Co. of Whitestone N.Y. Six 
layers of plastisol resin are applied to a fabric 
base. Different thicknesses are obtained by 
varying the method of application. 


UNSUPPORTED VINYL FILMhas in its formula- 
tion ingredients approved as non-toxic. Avail- 


able as 0.002-in. thick sheets 
© _from Ross & Roberts Sales Co., 
ae NYC, plastic should be of interest 
in the food packaging and pro- 
/ 2 tective materials fields for both 
| “1 military and civilian uses. 


GRAZED GRAPHITE with special backing ma- 
terial may work out satisfactorily in rocket motor 
shells and nozzie linings. Battelle engineers 
find the high thermal conductivity and melting 
point, low specific gravity and machinability 
properties of this combination are key factors. 


COMPONENTS 


VIBRATIONS transmitted through the motor shaft 
tothe blades of a domestic fan are generally am- 
plified, resulting in noisy operation of the unit. 
By bondinga layer of neoprene between the alu- 
minum blade-mounting disk and zinc die-cast 
hub, the Lord Mfg. Co. createda "vibration dam" 
that reduced noise level appreciably. 


HIGH-ALTITUDE BRUSHES for aircraft motors 

and generators have chemically treated surface 

that puts an arc-resistant film on 

3 the commutator. To fit a given 

‘— application, brush can have either 

an impregnated section sandwich- 

ed between two untreated layers, 

* or two layers, one untreated and 

the other impregnated, the latter representing 

one-third to one half of total thickness depend- 
ing on system constants. 


SIMPLE AND COMPACT, are the words fer 
Oilgear's three new heavy-duty axial rolling- 
piston pumps. The 10-hp unit, which contains 
the piston pump, a supercharging gear pump and 
two relief valves, measures only 7 by 10 by 13 
in. Displacement varies in proportion to speed 
up to 1,800 rpm for pressures from 3,000 to 
5,000 psi. About 135 cipm excess gear pump 
oil at 100 psi is available for auxiliary purposes. 
Typical use for this type pumpis for maintaining 
high static loads on large clamping rams. 
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AN ELECTRO-OPTIC CRYSTAL is the keyele- 
ment in a color television tube that does not tie 
the picture size to the wheel diameter. Replac- 
ing the standard phosphor target, the crystal has 
a one-square-inch surface from which the beam 
is magnified by a lens system. A small color 
wheel can therefore be placed in the path of the 
beam, yet the image can be adapted to any size 
screen. Crystal development is being conduct- 
ed at NRL in Washington. 


VOLTAGE-SENSITIVE CONTROL for a-c ma- 
chinery has several uses. Made by Sola Electric, 
the Sensivolt reacts to slight fluctuations in line 
voltages or can be stimulated by modulating volt- 
age at the power source. Uses include remote 
operation of isolated power equipment, constant 
or step-by-step voltage regulation of electrical 
units, and control of several selective voltage 
circuits from single variable source. 


360-DEG LOCKING ACTION is the main feature 
of Prestole Corporation's new Hex-lox lock nut. 
€& Aa Stampedand formed from 0.020- 
ry in. sheet steel, nut grips two 
LY |f ce, threads, one in the main web and 
Mf ~~). the other between two "ears" bent 
(V4 back toward center. Five sizes 

‘) fit screws from 1/4-20 to 6-32. 


PROCESSES 


THIN LAYER of copper roiled on one or both 
sides of a)uminum alloy sheet simplifies the plat- 
ing of silver and chromium to the light metal. 
Various gages of the bimetal are fabricated in 
Germany and distributed by Eastern Brass & 
Copper Corp. of New York City. 


ROTOR COATER does away with spray booths, 
exhaust ducts and similar equipment. Developed 
by the Gyromat Corp. of Fairfield, Conn., unit 
“ - has three cylindrical rotating 
xD bowls past which parts tobe coat- 
wy aa ed travel on a conveyor. Paint 
or lacquer is fed onto wall of first 
' ALY ) bowl which carries it to second 
0 —**' rotor by fluid-coupling action. 
Centrifugal force then transfers material to high- 
speed rotor which atomizes the-material. 


ALUMINUM STRUCTURAL ELEMENTS can be 
joined without the use of soldering, welding or 
any type of fasteners, according to a report 
from Switzerland. Developedby Aluminum A.G., 
Menziken, method is adaptable to all types of 


aluminum frames. Sectionsare mitred and pre- 
(continued on page 9 ) 








Are you interested in 


The Scaife Reverse-Draw Process 


Deep-Drawn Shapes that are Shown above are some of the deep-drawn 


shapes that may be made by the Scaife 
process, and the press employed for the 
pressing operation. This is how it is done: 


Sf  @) rn and Starting with a circular 
- sheet of steel— 
* 
a cup is formed by a con 
ventional drawing opera- 
won 
oe 
_— 


A continuation of this 
° e pressing operation turns 
Here is a modern, proven method of making deep-drawn the cup “inside out” with- 
out removing « from the 


shapes that avoids conditions that produce thin, weak wall dies— 
sections, or thick, heavy sections. Wall thicknesses produced 











completing—in a single 


by the Scaife method are uniform throughout the entire length aaaaeineceien: deena 
shape 

of the draw. —_ 

Various symmetrical shapes can be produced from both ae 
ferrous and non-ferrous metals, in one continuous stroke of ef bi 
the press by this method. Representative applications include \ 

A . eo 

pressure vessels, containers, protective enclosures and many 


other parts Scaife Company 


We will be glad to have your inquiries regarding deep-drawn 














Founded 1802 
Oakmont (Pittsburgh District) Penna. 


shapes up to 36 inches in diameter and %4-inch wall thickness. 
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fabricated angle piece of hard aluminum alloy is 
fitted to the sections. Resultant frame joint is 
then placed ina Menziken press where pressures 
up tothree tons force inside surfaces of the frame 
sections into depressions in the angle piece. 


STOPOFF DEPOSITS used as a protective bar- 
rier on critical areas of complex parts such as 
gears during case hardening usu- 
ally are plated tin. Ford engi- 
‘® neers have found that an alloy of 
5 to 15 percent tin and 95 to 85 
| percent copper is an acceptable 
‘ substitute for pure tin. 


POWDER-WASHING utilizes a Linde Oxweld 
FSC-1 blowpipe, equipped with external powder- 
washing attachment. An iron-rich powder is fed 
through oxyacetylene pre-heat flames into a low- 
velocity oxygen stream where it burns and pro- 
duces superheated liquid iron oxide. After 
powder-washing, the surfaces of castings are 
left smooth, clean and to close tolerance. There 
is no undercutting and no torn metal. 


LIMITING FACTOR in using glass fiber polyester 
laminates as replacement for aluminum hasbeen 
loss of flexural strength due to water absorption. 
Percentage loss can be reduced from about 45 to 
less than ten by giving the fibers a Garan treat- 
ment before the laminating resin in applied. 


TESTING 


A "PERISCOPE" VIEW of the interior of as- 
sembled engine cylinders is the object of the 
Borescope developed by Testa Mfg. Co., Los 
Angeles. Half inch in dia and 18 in. long, in- 
strument has its own light and lens system. 


INEXPENSIVE METHOD for determining the 
adhesion of electrodeposited coatings has been 
developed at the National Bureau of Standards. 
Technique involves electrodeposition of an ad- 
herent, mushroom-shaped nodule on the surface 
of the coating to act as a grip for the application 
of a detaching force. The force required to pull 
off the nodule--together with a portion «f the coat- 
ing--is then obtained on a spring balance in 
ordinary mechanical units, 


PENCIL SHARPENER for either roundor chisel 
points can also be used to dress scriber and 
divider points. A silicon carbide abrasive sur- 
face on the inner side of a cylindrical holder re- 
places long-used sandpaper, and a felt guide 
wiper cleans sharpened points. Manufacturer is 
Franz Labs of Oakland, California. 


HARDNESS TESTING of small sheet metal parts 
is now on a production-line basis at Fairchild 
Engine & Airplane Co. Unit is an adaptation of 
> ¢ the Barcol impressor with a range 
S fags of 33 to 155 Brinell. Machine is 
hy ‘iim set for material thickness and 
i OY minimum hardness required by 
SS =~\\) specs and parts are hand-fed 
under indentor point, which moves 
upand down at rate of 40 times per min. Parts 
that measure up are automatically stamped and a 
counter tallies pieces that meet specifications. 


* =i 


THE PEN SPEED of new ElectroniK strip record- 
er is sufficiert to traverse an 1l-in. graduated 
chart in one second. Full scale signals, which 
vary as rapidly as 20 cycles per min, are thus 
accurately traced. Minneapolis Honeywell claim 
signals with peak-to-peak amplitude covering 10 
percent of scale can be reproduced at variations 
up to 180 cycles per min or three per second. 





THIS MONTH’S COVER 


With the advent of faster high altitude aircraft, the function of the auto- 


matic pilot has become more difficult. 
response are primary requirements. 


Improved sensitivity and quicker 
Pictured under simulated flying condi- 


tions on this month's cover is a new altitude control for an electronic pilot 
that will fly tomorrow’s aircraft. Developed in the laboratories of the Sperry 
Gyroscope Company this new altitude control is said to be more sensitive 
than any similar device yet produced. Dynamically balanced, it is insensitive 
to shock and vibration. From it comes a signal that is translated into voltage 


for input into the servo for constant corrective action. 


Kodachrome by 


William Oechslin, Sperry Gyroscope. 
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This attractive structure, with 
250,000 sq. ft. of floor space, HN ; w@lcelua ' 
houses 300 skilled pol nn {ates jas 

in its ten sections. Each section 

is devoted to some imporiant 

phase of manufacturing 

research. 


Sectional view of metallurgical laboratory, showing several laboratory 
rooms and a row of Baldwin-R. R. Moore and Baldwin-Sonntag 
testing machines. 


Progressive management’s recognition of the impor- 


tance of testing and research in keeping its products 
ahead is dramatically illustrated by International 


Harvester Company’s program. Established at a 

cost of $4,000,000 and recently expanded with an 

additional $1,000,000 investment, the facilities per- 

mit parts and materials to be scientifically studied, 
Group of large testing machines in the laboratory. Foreground: a minimum of time and effort expended and material 
400,000 Ib. capacity Baldwin B-T-E Universal Testing Machines. that has “gone along for the ride” to be eliminated. 
Background: Baldwin 600,000 in. tb. Torsion Testing Machine. ]. W. Armour, Manager, defines the activities as 

“Research is nothing but organized curiosity 

and Manufacturing Research is nothing but an 





organized inquiry into the facts of our industrial 
life.”” Baldwin Testing Equipment plays an important 
part in implementing the varied activities. It includes 
a 60,000 Ib. and a 400,000 Ib. B-T-E machine; a 
SF-O1-U, a SF-1-U, a SF-10-U and two SF-20-l 
fatigue testers; a 10,000 in. lb. rotating beam fatigue 
machine, four R. R. Moore fatigue machines; 
a 10,000 lb. capacity Ford-type Baldwin fatigue 
machine; a 600,000 in. Ib. torsion testing machine; 
a Lazan oscillator; a Sonntag Universal Impact 
Machine; a SR-4 Recorder; a Type “L” Portable 
Serain Indicator; three Type “K” Portable Strai 
Indicators; a 48-point scanning and recording unit, 
and a stock of SR-4 gages. 


ALDWIN - 


Research worker setting up a product component in a ) i TESTING 
Baldwin B-T-E Universal Testing Machine. - Sut 
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HARVESTER satisfies its 


“Organized Curiosity” 
.with the aid of BALDWIN equipment 


FINDING THE FACTS |. 
QUADRUPLED THE LIFE 
OF THIS PART 


Here is a specific example of how manufacturing 
research paid off in product improvement—and 
production savings. 

The drive shaft illustrated above drives a working 
mechanism. It consists of a flange or head plate 
welded to a step-type shaft. Field failures occurred 
when shafts twisted off at the key-way. A switch 
to alloy steel, plus heat treatment to improve 
physicals, eliminated this weakness . . . but failures 
occurred at the center o° the weld metal. Next 
projec ted step called for an increase in size of shaft 

which would involve major design changes, in- 
creased machining and added material. The problem 
was then turned over to Manufacturing research. 

Loads were applied to various specimens, and 
stress concentrations plotted. Test pieces are shown 
above. From left to right, (1) field failure of original 
design. (2) Original design-tested in Baldwin 
SF-20-U machine. Failed at junction of shaft and 
weld. (3) Test shaft machined from forging, leaving 


Baldwin-Sonntag SF-20-U Fatigue Machine, and (insert) test set-up to 
opply simulated service test to drive shaft. Final design withstood over 
2,000,000 cycles before failure. 


extra metal on base. Failure occurred at bearing 
shoulder. (4) Experimental shaft with 44” radius at 
flange and 14" radius at collar. Failed in weld after 
500,000 cycles. (5) Present design. Stress at bearing 
shoulder eliminated by equalizing diameter at both 


Baldwin-Sonntag Fatigue Test- 
ing Machine . . . one of several 
in the laboratories. 


Literature on any of the 


sides of collar and distributing junction stress with 
large radius. Design failed after 2,020,000 cycles. 
Problem solved without adding extra material, cr 
altering other machine components. 


Baldwin Testing Equipment 
mentioned will be sent on 
request. Just write, indicating 
your particular interest. 


LIMA -HAWMILTON 


HEADQUARTERS 


Eddystone Division, Baldwin-Lima-Hamilton Corp., Philadelphia 42, Penna. 


in Canada: Peacock Bros., Lid., Montreal 
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When it comes to machinability, you can’t beat 


magnesium! Generally, the maximum rate of machin- 


ing speed is limited only by the maximum speed 


obtainable on modern machine tools. This, of course, 
means more pieces per hour and a sharp cut in 
production costs. One source reported a 50% 


reduction in machining costs over the metal 


prey iously u's 


Another outstanding machining characteristic of 
magnesium alloys is their ability to take an extremely 
fine finish. Surface smoothness readings of three to 
five micro-inches have been reported for finish- 


turned magnesium. Finish-grinding operations re- 


THE DOW CHEMICAL 


Magnesium Department « 








quired on other metals usually can be eliminated. 


Cutting tools designed for steel or brass may be used, 
but to take full advantage of magnesium’s machin- 
ability, tool de sign should be slightly modified. It is 
suggested that relief angles be increased and clear- 


ance angles made larger to provide greater ¢ hip space. 


Dow has over 30 years of experience in magnesium— 
a call to your nearest Dow sales office will put this 


knowledge at your disposal. 


COMPANY 
Midland, Michigan 


New York + Boston + Philadelphia + Wash * Atlanta + Cleveland « Detroif 





Chicogo «+ St. Lovis * Houtton + San Francisco + Los Angeles 
Dow Chemical of Canada, Limited, Toronto, Canada 


* Seattle 
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INK-BELT RESEARCH AND ENGINEERING WORK FOR INDUSTRY 





LINK-BELT builds 
extra fatigue-life into 
roller chain ... to cut 

power transmission costs 


Thousands of tiny steel balls ham- 
mer the metal —“cold work” each 
roller. This shot-peening gives the 
roller added ability to withstand 
the shock and impact of today's 
higher speeds and heavier loads 








LINK-BELT has worked hand-in-hand with America’s manufacturers since 1875 to step up production 


Mopern production requires positive, efficient drive 
and conveyor chains. Yet these chains must also be resil- 
ient enough to withstand repeated shock loads. And their 
ultimate cost must be low. 

Link-Belt Precision Steel Roller Chain meets every 
requirement. Its high-strength and low-maintenance ad- 
vantages mea‘ years of trouble-free service 

For continuous Lis. ;-Belt research has developed—in 
addition to shot-peen: 1 rollers—other extra-wear fea- 
tures. For example, a special process, of value on a range 
of sizes, eliminates a common cause of stiff chain. And 


the chain receives a dramatic increase in service life, 
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thanks to special metallurgical factors and manufactur- 
ing steps 

This is another example of Link-Belt research, engi- 
You'll find hundreds 
of Link-Belt products at work throughout industry .. . 


neering and production ingenuity 


helping make America more productive. 


LINK{@}BELT 


World's Largest Manufacturer of 
Power Transmis nveyine Machinery 
LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, 


Aclanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, 
Seattle 4, Toronto 8, Springs (South Africa). Offices in principal cities 


12.43 


n and ( 











IGHTENIN¢ the belt on production costs? Then 

be sure that you don’t have too much of your 

good steel stock lying on the floor as scrap. It’s 
wasteful, expensive and usually unnecessary 

You can save money, time and steel when you 


| ‘Tubing for hollow 


use SHELBY Seamless Steel 
cylindrical parts. With tubing, less cutting or 


boring is required than with solid bars tools 


+ P r /, 


last longer. And, since the basic sh ilready 
made, fewer operations are required. Rejects go 
down. ‘Time is saved 

For some good examples of how other parts 
manufacturers have simplified their production 
cost problems, take a careful look at the products 
on this page LD: Spite the compk xity of some, ¢€ ach 
of them was made from SHELBY Seamless Steel 


Tubing In some Cases, manufacturing costs are 
50% less than identical products machined from 
solid bar stock. 

Our service engineers will be glad to help you 
utilize the many advantages of seamless steel 
tubing for ur product. Get in touch with us 
today, draw upon the priceless experience of 
National Tube Company—world’s largest manu- 


facturer of tubular steel products. 


FREE BOOKLET 
Tells you how to cut production time, 
production costs, and make better parts 
in the bargain. Write to National Tube 
Company, Frick Building, Pittst argh 
19, Pennsylvania, 


NATIONAL TUBE COMPANY, PITTSBUnuH, PA 


(TUBING SPECIALTIES DIVISION) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STA'CS STEEL EXPORT COMPANY, NEW YORK 











LINK-BELT Silverstreak Silent Chain Drives 


deliver full-rated hp 


T here's no stretch, no 
slippage with Link-Belt Silver 


° streak Silent Chain Drives. You're 
i ron lr sure of positive transmission Of 
every unit of horsepower your 
motors develop. For every rating, 


every design has been proven 
98.2°% efficient 


You conserve space, coo—Silver 

= streaks operate efficiently on ex 
tremély short centers. Ratios as 

} 


high as 10-to-1 are commonly used 


For high speeds—tor ‘tough op 
’ 


erating conditions—for years and 


years of trouble-free service—you 
= can't beat Link-Bele Silverstreak 
Silent Chain Drives 














Silverstreak Silent Chain does 
the job with a single strand— 
eliminating the dangers that 
come with one or more belts in 
@ group carrying more than 
their share of the load. 









































Husky Silverstreak metal fink 
construction combines the abil- “Pull” is distributed equally across 5$:. 
ity to carry heavy overloads streak Silent Chain. No possibility of uneven 
with the resilience that really running—slapping. 

absorbs shock. 





Silverstreak Silent Chain doesn't rely on ten- 
sion to get pulling power—chain meshes 
with teeth—gives POSITIVE drive—no chance 
for slip. 


A 





i. 
+See 9 


~ LINK -BELT COMPANY: Chicago 9, Indianapolis 
oN 6, Philadelphia 40, Adanta, Houston 1 
: Minneapolis 5, San Francisco 24,Los Angeles 
- 33, Seattle 4, Toronto 8, Springs (South 
Africa). Offices Factory Branch Stores and 
istributors in principal cities 
SILVERSTREAK SILENT CHAIN DRIVES 
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The Faumend fattest Working Hired Hatu 
-sur HE NEEDS BRAKES 


TO CONTROL IT! 


Feeding America is a big job! And 
today’s farmer needs modern tractors 
to do it! For the most part, tractors are 
controlled by brakes! It takes rugged, 
powerful brakes to steer, stop and hold 
these hard-working machines. That's 
why so many leading tractor and im- 
plement manufacturers standardize on 
TDA Brakes. Well-known for safe, 
dependable operation, TDA Brakes 
also offer the tractor user such impor- 
tant advantages as ready accessibility 
of parts and ease of maintenance. 





WHATEVER YOUR BRAKING PROBLEM— 
TAKE IT TO TDA BRAKE DIVISION! 


It’s hard to name a machine in industry or commerce that Here Are A Few Of The Many Products 
doesn’t have rotating parts! And useful rotation is controlled Which Can Be Equipped With TDA Brakes 
rotation! In most instances, that’s a job for brakes—strong, Centrituges © Compressors © Conveyors © Cranes 
dependable TDA Brakes! These advance-designed brakes are Cream separators @ Diesel hook-ups © Dry cleaning 
the result of TC A’s more than 40 years of braking experience machinery @ Extractors © Hoists © Industrial electric 


Re : » skill and know-how sohiv co = trucks © Lathes (automatic) © Looms (textile) ¢ Lumber 
combined with the skill and know-how of highly ¢ — mill machinery ¢ Machine tools © Materials handling 


technicians and engineers. If you have a braking problem — equipment © Motors © Packaging machinery © Paint 
regardless of its nature and scope—contact TDA Brake Divi- mixers @ Press brakes © Printing presses © Rolling 
sion! They'll be glad to analyze your brake needs and supply mills ¢ Shears © Warpers (textile) ¢ Welding posi- 
equipment precisely engineered for your specific purposes. tieners © Winches © Automotive © Farm equipment 
> hy ail the c below? Earth moving equipment ¢ Construction equipment 
Simply mail the coupon below! Public transportation 





s HOTA, 


i: Wl 
b a TDA BRAKE DIVISION—DEPT. A-5 


& | ) os 
Can pant ASHTABULA, OHIO | a e fs, 
Please mail brake information on these applications: | 
—_— nT KES | 


TDA BRAKE DIVISION 


THE TIMKEN-OETROIT AXLE COMPANY 
ASHTABULA, OHIO. 


ADDRESS eit ™ J 
Sn ;Wagnted | Standard )— 


city S — 








COMPANY ____ 




















TRADE MARK REGISTERED 
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one Can Count on 


Everyo 
VEEDER-ROOT 


In every arm of the service, high up in the D-O’s ... and you are 
today, Veeder-Root Counters in need of some phase of Countrol 
i\\ are performi: gcountlesscon- ... then let’s talk it over. 
fidential missions “by the numbers” 
. bringing raid and discomfort to VEEDER-ROOT INCORPORATED 
ee enemy. “The Name That Counts” 
Now if you, too, have a military HARTFORD 2,CONN. + GREENVILLE, 8. C. 


cpa 7 . Montreal, Canada * Dundee, Scotland 
mission in manufacturing that counts Offices and agents in principal cities 


VEEDER-RO OT [COUNTER SM 0 ry thing 0 Eth 
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=MOTOR MOUNTINGS 
FOR EVERY MACHINE 


=—to simplify your design job! 


One of the big time-saving advantages of Tri-Clad induction 
motors for designers today is the wide variety of motors and 
motor modifications available in the line. You can literally 
specify one for almost every conceivable type of mounting 

usually right out of the catalog-—that will simplify your 
design job, save space, and cut assembly costs 





Standard motors can be foot-, sidewall-, or ceiling-mounted 
for a wide variety of applications. Wherever they can be 
used, they are less expensive and can be shipped sooner 
than special motors. Instaliction is quick and ecsy, and they 
can often be shifted from one job to another in an emergency 


TRI/CLAD 


REG. U S. PAT OFF 


This versatility of mounting is basic with both the open 
(drip-proof) and the popular totally enclosed lines, each 
comprising a wide range of ratings. Where the motor 
is to become a part of your machine, a Tri-Clad motor 
mechanical modification—like the few shown below—can 
improve appearance, add convenience, and save space and 
veight. 





And because they’re all Tri-Clad motors, you have in 
dustry-proved 3-way extra protection against physical 
damage, electrical breakdown, and operating wear and tear. 
For the “inside story’? on Tri-Clad motor toughness, see 
Bulletin GEA-3580 








INDUCTION 


MOTORS 


Flange-type motors are for use 


Face-type motors are used where where machine supports motor, Partial motors, built right in or 


motor supports machine, by means 
of bolts which screw into tapped 
hoies in motor’s end shield. Sup 
plied with or without feet. 


attached by bolts tightened from 
motor side of end shield’s mount 
ing surface. Supplied with or 
without feet. 


Vertical motors are for direct 
coupling to vertical machine shafts. 
The Type P base conforms to 
NEMA standard dimensions 


closely coupled to the machine, 
are supplied less one or more 
components—end shields, bear- 
ings, shaft. 


ELECTRIC 
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MANUAL 
SWITCHES 


\ 


SWITCHBOARD 
INSTRUMENTS 


HEAVY-DUTY 
SOLENOIDS 


Propuctr ENGINEERING 


As easy to use as a home light 
switch is this General Electric 
manual motor-starting switch 
Available with overload pro 
tection in both push-button and 
toggle-operated types, it’s the 
simplest way to control in- 
frequently started small motors. 
Mounting and wiring are sim 
plified, too, because of front 
connected terminals, easy-to 
reach knockouts, roomy case. 
For 1to7'. hp, 1-, 2-, or 3-phase 
a-c motors, or for d-c motors up 


to 2 hp. See Bulletin GEA-1522 


Newly designed shadow-proof 
covers on these G-E long-scale 
switchboard instruments now 
make possible quick, accurate 
readings even under sharp-angle 
lighting conditions. They are 
enclosed in dust-tight, moisture- 
resistant cases designed for semi- 
flush mounting and reduced be- 
hind-the-panel depth. You can 
obtain these shadow-proof in- 
struments as ammeters, volt- 
meters, and wattmeters; fre- 
quency and power-factor meters; 
temperature indicators and syn- 
chroscopes in either 4!4- or 834- 
inch sizes—all accurate to +1 
percent. See Bulletin GEC-218B 


When you~ machine needs a 
straight-line push, pull, or re 
ciprocating motion, you'll get a 
reliable, precision job with Gen 
eral Electric heavy-duty sole 
noids. Designed especially for 
long life in industrial service, 
‘ey’re available in a complete 
1e, continuously rated, for a 
or d-c. Ratings range from a 
44-inch stroke at 0.65-lb thrust 
to 3-inch stroke with a thrust 
of 97 pounds. Ratings and full 
description, plus condensed data 
on how to select a solenoid, are 
contained in Bulletin GEA-5163 


Aucust, 1951 


PRODUCT 
HIGHLIGHTS 


Wall-mounted type (abo *) 
comes in ratings from 4 to 
72 kw 


Floor-mounted type (right) 
is available in 10- to 25- 
kw ratings 


NOW... 


PACKAGED METALLIC-RECTIFIER 
POWER SUPPLIES 


.. « for easy specifying, fast installation, 
low maintenance, flexible operation! 


Here is a line of packaged a-c to d-c conversion units that’s 
easier to specify and install, lowers unit costs, and speeds 
shipments. Made up of standard subsections, unit comprises 
selenium rectifier stacks, insulated transformer with taps to 
adjust for 10 per cent line voltage variation, and optional 
auxiliary control—all mounted in a metal enclosure. For 
flexibility or added capacity, two or more units can be placed 
in series or in parallel. Absence of moving parts (except for 
fan-cooling in larger units) cuts need for maintenance. Sec 
new Bulletin GEA-5658 


General Electric Company, Section C 668-90 
Schenectady 5, New York 


Please send me the following bulletins: 
(- for reference purposes 
C) in connection with immediate projects 


| GEA-1522 Manual motor-starting switches 

GEA-3589 Tri-Clad induction motors 
| GEA-5163 Heavy-duty solenoids 

C) GEA-5658 Metallic-rectifier power supplies 
j (CD GEC-218 Switchboard instruments 

CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 

| PRODUCT ENGINEERS! You'll find “everything electric” for 
| machinery manu‘ _cturers in the General Electric section. 


NAME 


COMPANY _ 





STREET 


city 








G o & Me e TA R. sliding shoes 


for electrified Cleveland 


GRAPHITAR sliding current-collector shoes are the secret of safe operation and long 
life in the new protected conductor bar developed for Cleveland Tramrail overhead 
materials handling equipment by The Cleveland Crane and Engineering Company of 


Wickliffe, Ohio. Graphitar shoes ride inside the aaa ry 




















Graphitar shoes ride inside the Gahaped 
power bar as shown in these illustrations A 
diagonal spring provides upward pressufe $6 
that the shoe makes firm contact with the top 
of the conductor bar; and a torsion spring 
presses the shoe against both sides of the bar. 
The shoe can be easily removed by loosening 














one screw. 


THE UNITED STATES 
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provide positive, continuous contact 


Tramrail Systems 


GRAPHITAR is a versatile engineering material for seals, bearings, cylinder liners, 
pistons, and countless other parts. It is extremely lightweight yet mechanically 
strong and highly resistant to wear. Graphitar is practically unaffected by extreme 
temperatures, high altitudes or high speeds, and it won't corrode even when 
exposed to concentrated acids. Graphitar can improve your product performance 
and save critical metals such as steel and aluminum for defense production. For 


complete information, write today to — 


| GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


21 
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Typewriter maygspring 


.¢] 


<a 
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for volume production 
Al lowest possible cost 


The American Quality Spring shown here is the ab- 
solute heart of a famous-make typewriter. It furnishes 
driving power for the entire typewriter—operates the draw- 
bar, controls spacing between characters, drives the ribbon 
mechanism. 

The spring is wound and unwound thousands of times 
every week, yet tension remains constant and breakage is 
almost unheard of. 

To perfect the mechanical properties of the spring, our 
engineers worked hand in hand with the manufacturer’s 
engineers. The design was altered to eliminate a weak spot 
tht was responsible for breakage. This change was com- 


AMERICAN STEEL & WIRE COMPANY, GENFRAL OFFICES: CLEVELAND, OHIO 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM, SOUTHERN DISTRIBUTORS - 


bined with others that made the spring easier to produce 
in quantity—at a lower cost. 


There’s only one way to get such improved spring per- 
formance at an even lower cost: let us work with you in the 
early stages of design. Our designers are real experts on the 


mec} 


1anics and metallurgy of spring design. We know just 
what our modern spring-making machinery will do—and 
therefore we can help you design a better spring that is 
easier to mass-produce, cheaper to buy. 

roup en the type- 
an Quality Spring 
uble-free service. 


This is the mainspring drum bracket 
l The y 


mentioned 4mer 
is in position, ready jor years of tr 


I 
writer above. 


COLUMBIA STEEL COMPANY, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPAKY, NEW YORK 


© AMERICAN QUALITY SPRINGS 
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The two shapes shown here are part of 
a U.S. Radiator radiant-baseboard assem- 


bly used in he mes, schools, office buildings 





and other structures. The double-channel section is 
called a “waterway.” It is 5% in. high, and in service 
it contacts the heating fins (not shown) and the 6% in. 
channel. We turn out these sections on rolling ma- 
chines, using 14-gage cold-rolled sheet or strip steel, 
and furnish them to the manufacturer in 11- and 
12-ft lengths. 

These radiant-baseboard sections are typical of the 
scores of interesting shapes currently being cold- 
formed by Bethlehem. These include conveyor-system 
parts, milk can bases, roof purlins, and frames for 


storage racks. These easy-to-use shapes are so ver- 





satile that manufacturers in widely separated fields 


are frequently coming up with brand new uses, many 
of which even we had never before considered. 

Bethlehem Cold-Formed Shapes are made from 
strip, sheet or plate steel. They are uniform in thick- 
ness, and their surface is relatively free from scale. 
They have an excellent strength-to-weight ratio. Our 
shop has facilities for turning them ovt on presses, 
rolls, or brakes in all gages from 7 to 24. 

Let us send you a copy of our newly published 


booklet on cold-formed shapes. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. Export 
Distributor: Bethlehem Steel Export Corporation 
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ge reservoir bro 
gs ubrication 


Slotted bolt ‘holes 
feittiite esentnn \ 
on supporting stru 
ture 


By any 
standard . 


two-piece housing facilitates mounting assembly 


Mounting Link-Belt two-piece housing pillow blocks 

to your assembly is a quick, easy job. The dowel pin holes are 
tapped so that a standard threaded bolt can serve as a jack screw 
to raise the cap for installation. Then just slip the 

adapter assembly onto the shaft and lock securely into position, 
There are many other Link-Belt design advantages. 


Our bearing specialist near you will show you 


how to apply them efficiently to your application. And you'll find 


complete engineering information in Data Book 2550. 
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LINK<@}BELT 


Ball and Roller Bearings 


LINK-BELT COMPANY: Indianapolis 6, Chicago 9, 
Philadelphia 40, Atlanta, Houston tI 
San Francisco 24, Los Angeles 33, Seattle 4 
8, Springs (South Africa). Offices, Factory Branch 


Stores and Distributors in principal cities / 


Minneapolis $, 
. oronto 








Brel IS CARRIED AWAY by cooling air 
blown over the ribbed cast iron 
frame and bearing housings of this new 
Allis-Chalmers tefc motor. That means 
less motor cleaning . . . inspection... 
overhaul! 

Concealed air passages and pockets 
have been eliminated. Dirt can’t build up 
to cause overheating. And as for oily dirt 
that sticks — just wipe or blow it off. 

Studies show that on most applications, 
totally-enclosed fan-cooled motors more 
than pay back their extra cost in reduced 
maintenance. And this new Allis- 
Chalmers Type APZ tefc motor makes 
maintenance costs lower than ever before. 





histle! 


Rigid Construction 
The frame is cast iron which has high 
resistance against corrosion and distor- 
tion. Bearings are pre-lubricated at the 
factory and should need no attention for 
years. Tapped holes with pipe plugs to 
permit regreasing and to provide grease 
relief are standard equipment. 

Get All The Facts 
The new Allis-Chalmers Type APZ total- 
ly-enclosed fan-cooled motor is built in 
all NEMA standard frame sizes from 
224* to 505. Also in explosion-proof 
type. Your A-C Authorized Distributor 
or District Office has complete informa- 
tion. Call today, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for Bul- 


actin 51B7225., A-3427 


Texrope and Vari-Pitch are Allis-Chalmers trogemorks, 


ALLIS-CHALMERS © 


° 26 


Propuct 


Sold... 
Applied... 
Serviced... 


by Allis-Choimers Authorized Dealers, 
Certified Service Shops and Sales Offices 
throughout the country. 


| CONTROL — Manvel, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
3 trol systems 
Al 
TEXROPE — Belts in 
all sizes and sections 
standard ond Vari ~ 
Pitch sheaves, speed 
changers 


ha 


*Similar design non-ven- 
tilated motors Type APK, 
also available in frames 
203 to 224 inclusive, 


PUMPS — Integrol 
motor ond coupled 
types from % In. 
to 72 in. discharge 
ond up 
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UCTILE IRON 


approaches properties 
of cast steel; 


is readily produced 


by GRAY IRON 
FOUNDRY PRACTICE 


DUCTILE IRON is a cast ferrous prosuct that 
combines the process advantages of cast iron 
with many of the product advantages of 


cast steel. 


In less than two years, ductile iron has 
attained wide acceptance, because it offers 
excellent castability, high mechanical prop- 
erties, and good machinability. Parts cast 
in ductile iron show superior strength and 
pressure-tightness, high modulus and re- 
sistance to shock. 

Typical current applications include 
bombsight parts, clutch drums, dies for au- 
tomotive fenders and bumpers, electrical 
fittings, pistons for Jiesels, side frames for 
forging hammers, sprockets & gears, aud 
many other parts. 


AVAILABILITY 


Send us details of your prospective uses, so 
that we may suggest a source of supply from 
some 100 authorized foundries now pro- 
ducing ductile iron under patent licenses. 
Request a list of available publications on 


ductile iron... mail the coupon now. 


The Chris Erhart Foundry & Ma- 
chine Co., Cincinnati 3, Ohio, pro- 
duced this Jordan plug, requiring 
strength and toughness, in ductile 
iron for Black-Clawson Co., a lead- 
ing manufacturer of pulp and paper 
mill equipment 


This high strength clamp can take > 
a 90° twist without cracking or frac- 
ture ... because it is ductile iron 

cast for The Langslow Corporation, 
Rochester 9, N. Y., by The Acme 
Shear Company, Bridgeport 1, Conn 


& 


Bison Castings, Inc., 

Buffalo, N. Y.. cast 

this hydraulic jack cylinder 
in ductile iron for strength 
and pressure - tightness. 
Note, at right and left, sec- 
tions cut from castings to 


show soundness 


The International Nickel Company, Inc 
Dept. P.E., 67 Wall Street, New York 5, 


Please send me a list of publications on: DUCTILE IRON 
Name.... Title 
Company 


Address 





City 


67 WALL STREET 


THE INTERNATIONAL NICKEL COMPANY, INC. new'vore's xy 
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ize Winner f 


Life-Linestarters are 
integral equipment on award-winning 
Springfield lathe... 


The selection of Life-Linestarters® for this 
application points up advantages which also 
represent design opportunities for you. For 


example, Springfield engineers aimed at... 


Economy of space. The Life-Linestarter’s com- 
pact design, easy accessibility and straight- 
through wiring features permitted mounting 
of starters and associated controls in limited 


compartment area. Also they demanded... 


Easy accessibility and maintenance. Here 


Life-Linestarter’s simplified design with all 


parts front-removable clearly filled the bill. 
And they wanted... 

Positive protection. Life-Linestarter’s sim- 
plified mechanism, together with a bimetallic, 
snap-action, overload relay assured lasting de- 
pendable performance. 

When you're looking for reliable protection, 
incorporated in a compact, easily serviced de- 
sign... Life-Linestarters are your answer too. 
Booklet B-4677 contains complete details; 
for your copy write Westinghouse Electric 


Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


}-30050 
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e The quiet “‘Hy-Power”’ 
| | LAK TA ULE | Hydraulic Work Cycle 


...not a sound as %" rivets are cold formed in 22 seconds... 
each the exact counterpart of its neighbor. The power source, a 
complete, self-contained, compact hydraulic pressure generator. 
The tool, unique and easily handled, is controlled by the touch 
of a button—fast, smooth, precise, automatic AND SILENT! 
Hannifin “Hy-Power”’ portable or stationary units are available in 


=a : ‘ c : Hydraulic pressure, under instant, reversible 
capacities from 5 tons to 100 tons (more in multiple ) for riveting, finger-tip control, silently squeeie~ ~ivets in this 
. . ° manner 
punching, pressing, assembly or shearing. 1. Fast approach (ce...pleted) 
Hannifin hydraulic and pneumatic machines can profitably serve 2. Rivet being squeezed 
you in many ways... consult our engineers on the possi- 


bilities. Hannifin Corporation, 1125 S. Kilbourn Ave., 
Chicago 24, Ill. 


3. Rivet formed; ram returns 


“Hy-Power” Hydraulics 
should be in your design file. 
Ask for Bulletin 150. Your copy 


do ALL you CAN do ees with Sti will be supplied promptly. 


HANWNIFIN | 


Field Engineers In Ali Leading Industrial Centers 


Air Cylinders» Hydraulic Cylinders » Hydraulic Presses + Pneumatic Presses - Hydraulic Riveters - Air Control Valves 
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5 WALDES TRUARC RINGS 
ELIMINATE 4 TOOLING OPERATIONS... 
SAVE 22%2¢ PER 100 UNITS 


OLD WAY 


Unit requires 4 hex heod nuts, 4 wosh- 
ers, 4 shoulders, threading of 4 shofts. 
Cleorance and end-ploy specifications 
necessary... constant maintenance. 





NEW WAY 


Just 5 Truare *'E™ Rings set into pre- 

determined grooves secure ports 
permanently. Assembly is simple, eco- 
nomical. No clearance specifications 
. MO maintenance! 


5 Weldes Truarc Retaining Rings in one assembly of the 
Dictaphone Time-Master dictating machine brought great 
savings to Dictaphone Corp., Bridgeport, Conn. And this REDESIGN WITH 5 TRUARC “E” RINGS 
just one of three different applications where Truarc Ring» BRING THESE BIG SAVINGS... 
cut material, tooling and assembling costs for this product. 
Redesign with Truarc Rings and you too will cut costs. 
Wherever you use machined shoulders, bolts, snap rings, Rar 
cotter pins, there's a Waldes Truarc Retaining Ring de- Assembly time per unit using Truarc Rings . . . . 15 seconds 
signed to do a better job of holding parts together. 


Assembly time per unit using screws and washers . 24 seconds 





© Time saved per unit with Truarc Rings 9 seconds 
Truarc Rings are precision-engineered...quick and easy ; 

to assemble and disassemble. Always circular to give a © Gimlnstes skilled leber milling end threading operations 

never-failing grip. They can be used over and over again. 
Find out what Truarc Rings car do for you. Send your 

blueprints to Waldes Truarc engineers for individual at- © TOTAL MATERIAL AND LABOR COST SAVINGS PER 100 UNITS . . 2254 

tention, without obligation. 

Waldes Truarc Retaining Rings are available for immediate delivery from , 

stock, from leading ball bearing distributors throughout the country. Pacific Ele Exhit August : 24 

Waldes Kohinoor, Inc., 47-16 Austel Place PN 083 

Long Island City 1, N. Y 


WALDES Please send Bulletins 6, 7 and 8—giving engineering 


specifications for oll types cf Waldes Truorc Rings. 


THUARC —) - 


© Eliminates mainienance 











Compony- 





REG vu & PAT OFF 


RETAINING RINGS a 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES Tru RETAINING RINGS ARE PROTECTED BY THE "OLLOWING PaT umeces 
U.S PAT 2.302 940.6.420.92) 2.411.761 2.487 809 2487 802 2.491 206 AND OTHER PATS PERO 








City ._ Zone. seen 1 
678 
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Check these savings! 


'/ “Custom-made” for your products 

y Complete — ready for use 

V4 Any velume you want —on schedule 
es everhead and production costs 


They’re all yours — with 


Sylphon stainless steel bellows assemblies 


You can make savings—“‘make time”, 
too, on increased production schedules 
—with complete Fulton Sylphon stainless 
steel bellows assemblies. 


No production problems or worries for 
you. We have the trained personnel and 
equipment to produce to your exact 
specifications. 


No question about accuracy or quality, 
either. Producing bellows assemblies is 
a specialty with us—has been for nearly 


TEMPERATURE CONTROIs 


. 
FLOWS assemaiies - BELLOWS PF 


FULTON 
SYLPHON 


CIVISION 
Knoxville 4, Tenn. 


half-a-century. We’ve developed produc- 
tion methods that mean time-and-money- 
savings for you. We'll work with you on 
design and development. Confidentially, 
if you wish. 

Sylphon bellows assemblies are used 
in many applications—thermostatic 
devices, pressure controls, hydraulic 
mechanisms, recording instruments, 
valves and others. Send for fact-packed, 
idea-filled catalog PP-1200. 


Pr: 
BRIDGEPORT 
THERMOSTAT 


DIVISION 
Bridgeport 1, Conn. 
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Alcoa is helping designers apply it to rearmament problems 


... With increased performance and savings in production 


and material costs. 





CONTENTS 


Aluminum Forgings Magnesium 


Aluminum Alloy Die Castings Aluminum Fasteners 


Finishing Aluminum Aluminum Screw Machine Stock 





Aluminum Forgings 


Their low density and high tensile strength merit serious 


consideration for high-speed rotating parts. 





High tensile strength alone is not sufficient to guar- 
antee satisfactory performance of high-speed rotating 
parts. In any rotating part, the magnitude of stresses 
is directly proportional to the density of the material 
used. Thus the stresses in a heavy metal part are 
about three times greater than the stresses in an 
aluminum part. 

Density also influences the power required to accel- 
erate or decelerate the part. For example, if it took 
8.7 horsepower to accelerate a 12” disc of aluminum 
from 0 to 10,000 rpm in 10 seconds, it would take 
24.8 horsepower to accelerate a similar steel disc 
under the same conditions. If the speed were to be 
increased from 0 to 20,000 rpm in the same time 
interval, the aluminum disc would require 35 horse- 


power — the steel disc, 100 horsepower. 

Rotational stresses increase in proportion to the 
square of the speed. For example, if centrifugal 
stresses in an aluminum disc were 10,000 psi, the 
stresses in an identical steel disc would be 30,000 psi. 
If the speed were doubled, the stress in the aluminum 
part would be 40,000 psi and 120,000 psi in the 
steel disc. 

Because of Alcoa's wide experience in designing, 
forging and testing high-speed rotating parts, our 
specialists are exceptionally well-qualified to assist 
you in design and alloy selection. Basic design con- 
siderations are covered in Alcoa’s 171-page book, 
“Designing for Alcoa Forgings.” Write for your 
free copy. 





ALCOA 
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ALUMINUM COMPANY OF AMERICA + 1807H GULF BLDG., PITTSBURGH, PA. 
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Aluminum Alloy Die Castings— 


are not sensitive to impurities ... resist high temperatures and 


sustained loads when cast by Alcoa. 


% 
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The strength and freedom from distortion inherent 
in Alcoa Die Castings result from aluminum itself. 
Unlike other commonly used die casting metals, 
aluminum is not sensitive to impurities — even when 
present in relatively large percentages. 

Alcoa Aluminum Die Castings offer substantial physi- 
cal property advantages. Stability of dimensions 
through a wide temperature range and under sus- 
tained loads. High conductivity of heat and elec- 
tricity. None of these advantages can be matched by 
other die casting metals. 


ALCOA DIE CASTINGS ARE AVAILABLE IN THREE TYPES OF ALLOYS 


Aluminum-Silicon Series — (example No. 360) — Used mostly 
for large and complex castings. Produce castings of good 
soundness. 
Aluminum-Silicon-Copper Series — (example No. 380) Bet- 
ter machinability than alloys containing only silicon. Low- 
cost alloy. 


Aluminum-Magnesium Series — (example No. 218) — Highest 





Fi . hi 
Among the many finishes that aluminu.: takes are the chemical 
treatments. Decorative, functional, inexpensive. 


er 
2 


Aluminum 


in strength, ductility and corrosion resistance. Easiest to 
machine. Most difficult to cast of all three. Most expensive 
of al! Alcoa Alloys. 

Alcoa specialists are listed under “aluminum” in your classi- 
fied phone book. Let them help you with problems of alloy 
selection and other design details. Ask for the 188-page 
book, “Designing for Alcoa Die Castings.” 











Chemical treatments produce surface effects not pos- 
sible by mechanical means, and in some cases are 
cheaper to use. Protective Coatings, resistant to cor- 
rosion, may be applied by chemical treatment. The 
following brief description of each process will 
indicate which finish might suit your product best. 
For detailed information, Alcoa offers a new 63- 
page book, “Finishes for Alcoa Aluminum.” Ask for 
your free copy. 
THESE ARE SOME OF THE CHEMICAL FINISHES 

Frosted — Has an attractive silvery appearance like 
finely etched glass. It is useful for finishing small or 


intricately-shaped parts not adapted to mechanical 
finishing methods. Frosted finishes should have the 
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Finishing Aluminum (continued) 


permanent protection of an anodic treatment or 
clear lacquer. 

Frosted finishes are applied by etching in a hot 
caustic solution, rinse, neutralizing in an acid solu- 
tion, final rinsing and drying by air or on a steam 
table. 


Etching — Extensive use of the etched finish is made 
in the manufacture of aluminum signs, name plates, 
dials for speedometers, vacuum gauges and the like. 
The areas which are not to be etched are protected 
by a layer of asphaltum. The article is then immersed 
in the etching solution, usually hydrochloric acid. 
After the work has been etched to a suitable depth, 
it is removed and rinsed. The background may 
be painted or anodized —then the asphaltum re- 
moved with an organic solvent. 


Alrok finishes — Used to increase aluminum’s re- 
sistance to corrosion and as a base for painted 
finishes. They are applied by treatment in hot alkaline 
solutions — are especially adapted to bulk treatment 
of small parts. Alrok finishes may also be used to 
minimize glare of aluminum roofing or siding. 


Chemical brightening — A newly-developed treat- 
ment which leaves the surface extremely bright and 
clean. This new chemical finish must be protected 
by anodizing or clear lacquer, as it will become dull 
in time. For many aluminum products, chemical 


brightening is just as satisfactory and far less expen- 


sive than electro-brightening. 
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You could express this problem as 


( Temperature ) x (Corrosion )x (Fabrication) 





Cost 


It started the day after VJ-Day. Engineers 
from a leading appliance manufacturer 
showed us plans for their postwar re- 
frigerator with a great new feature—a 
king-size freeze chest. But the size in- 
crease threatened prohibitive costs. And 
no combination of metals so far had 
satisfied requirements: fast heat trans- 
fer; corrosion resistance; ease of fabri- 
cation. They asked us, “Can we do it 
economically in aluminum? 

Now this freezer (called an evapora- 
tor) is simply a sheet metal box with 
passageways around it to conduct the 
refrigerant. A product of yours might 
present similar problems. 

We knew that aluminum would con- 
duct heat quickly. We suggested that the 
evaporator be made by brazing alumi- 
num tubing to aluminum sheet. “Sounds 
good!” they said, and together we 
started designs. 

Simultaneously, Aluminum Research 


there are no limitations on MAGMEDUMNG 


Laboratories investigated an imporiant 
question. Their research found the 
answer: Aluminum is compatible with 
most of the commonly used refrigerants. 

Alcoa’s Process Development Shops 
suggested an amazingly simple fabrica- 
tion process. “We'll place the tubing 
on flat brazing sheet and furnace braze 
the assembly. Then form the unit into 
box shape.”’ The first 25 evaporators 
were made in this manner—a_ proc- 
ess so practical and economical that it 
hasn't changed since. Today, a great 
many of the 7,000,000 refrigerators and 
freezers, sold annually, have aluminum 
evaporators. 

Now is the time for the questioning 
minds in your company to look hard at 
aluminum. To start a similar long-range 
program in which aluminum may reduce 
your costs, improve your product, lift 
your company above competition in the 
years to come. 





for such 


IN MANY FIELDS 


Aircroft 
Architectural Specialties 
Automotive 

Passenger Cors 

Trucks and Trailers 

Buses 

Ports and Accessories 
Bearings 
Building Industry 
Business Machines 
Chemical Equipment 
Communications 
Corrosion Studies 
Diesel Engines 
Electrical Conductors 
Electrical Equipment 
Farm Machinery 
Food Equipment 
Handling, Packaging 

and Shipping 
Hardware 
Heat Exchangers 
Home Appliances 
Instrumentation 
Insulation 
Marine industry 
Mining Equipment 
Paper Machinery 
Petroleum 
Pressure Vessels 
Printing Machinery 
Railroad Equipment 
Structural Engineering 
Textile Machinery 


Among these specialists at the 
Development Division are men 
already familiar with the prob- 
lems of your industry. They are 
your liaison with the Alcoa 
research, test and fabricating 
facilities that can be put 
to work on your problem. 
Through them the sum total 
of Alcoa’s knowledge will be 
brought to bear. Knowledge 
of practicai problems of fabri- 
cation and costs, gained in 
thousands of other projects, 
will flow toward yours. 








we have these to offer: 


°) 
“@@y FACILITIES FOR BROAD Research 


The practicability of a project frequerily hinges on the 
basic nature of aluminum—its alloys, its strenrth, its 
chemical and physical properties. Alcoa's Aluminum Re- 
search Laboratories have the world’s most extensive light 
metals research facilities. Facilities like this electrolytic 
solution potential tester which helps determine aluminum’s 


corrosion resistance under various conditions 


eb 


e Davvanceo /4¢2 EQUIPMEN™ 


The precision level bar used to measure torsion of an 
aluminum alloy cylinder is typical of the equipment 
which Alcoa uses to provide design information for 
your product. With other equipment Alcoa crams 
years of normal operating conditions into hours or 
days—to prove the theories of our basic research. 


* Process Developmen’ Shops 
FOR PILOT AND MODEL WORK 


Furnace brazing is but one of many joining processes 





used by Alcoa to help create a pilot model of your proj- 
ect and suggest practical methods for its fabrication. 
All the techniques of forming, machining, finishing, 
casting, heat treating and welding are available here. 


For more details on the personnel, research and testing, and 
shop facilities available at Alcoa, write for your copy of 
the folder,“*Road Map to a Better Product.” It is your first 
step toward putting 63 years of aluminum knowledge to 
work on a long-term project that may effect a major change 
in your company’s competitive position. Address ALUMINUM 
Company OF America, 2185G Gulf Bldg., Pittsburgh 19, Pa. 








Magnesium 





Lighter, stronger by weight than most commercial metals, it offers 
remarkable cost-cutting opportunities to designers with imagination. 





Perhaps you are fabricating complex structures 
which, engineered in magnesium, could be simpli- 
fied, with resultant marked economies. As an illus- 
tration of possibilities in this direction, take the 
aircraft industry, where magnesium is widely used. 
An airplane wing is a load-bearing structure subject 
to vigorous requirements of strength, stiffness and 
light weight. Aircraft designers are experimenting 
successfully with wings and wing sections cast in one 
piece from magnesium. They are doing this to re- 
duce weight, to gain strength, to increase rigidity, 
to cut costs. They have made a 69°; reduction in the 
number of separate parts and 62°; in the number 
of fastenings. In a single wing, this amounted to 
1,132 fewer parts — 26,700 fewer fastenings. 


Project your own designs for a moment in terms of 


reunt @ 
“we 
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fewer parts, fewer fastenings, ‘2wer drawings, fewer 
supervisory hours. Think of savings in tools, ma- 
terials and engineering -— of faster production. 


Perhaps castings wouldn't solve your problem. How 
about magnesium forgings? Or magnesium extru- 
sions? Properly designed, magnesium extrusions can 
also reduce the number of parts or simplify an as- 
sembly. Maybe your bottleneck is machine capacity. 
Speeds and feeds are limited only by the capacity 
of the machine tool when cutting magnesium. 

Your local Alcoa specialist, listed under “aluminum” 
in the classified phone book, will gladly help you 
evaluate magnesium’s advantages for your designs. 
Ask for a copy of “Designing with Magnesium” — 
a 329-page engineers’ handbook. 
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Aluminum Fasteners 


Two new additions to the line of lowest cost corrosion-resistant 





fasteners offer substantial savings in joining. 





» YS ®@ 





Heavy-duty rivets — Alcoa has developed a new 
high-strength rivet for hot driving in heavy-duty 
’ aluminum structures. Now being offered for com- 
mercial applications on an experimental basis, it 
has an average shear strength of 38,000 psi. It can 
be driven with a pneumatic hammer in sizes up to 
1". It offers good resistance to corrosion. 
This high-strength rivet will reduce the number of 
rivets per joint — save greatly in fabrication costs — 


substitute for steel in many applications. 





New economy bolt — A new, upset hex-head bolt 
priced only slightly higher than ordinary machine 
screws has been developed by Alcoa. It is available 
in sizes from 10-24 to 3,” — 10. Like other fasteners 
in the Alcoa line, it is made of high-strength Alcoa 
24S-T4 Alloy. Threads are class 2, free fit, and 


conform to ASA specifications. 


Aluminum Screw Machine Stock 


Designers looking for proof of durability of Aluminum Screw Machine 
Parts can find it in almost any smoking pipe. 
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That little filter in the stem of most smoking pipes ing good looks give them extra buy appeal. Inexpensive, 


can tell yc. many things about aluminum screw ma- corrosion resistant, light, conductive of heat and elec- 
chine products. tricity — no other metal combines these properties so 
These filters are made by the thousands. And from well. Alcoa specialists, listed under “aluminum” in the 
every pound of aluminum rod, pipe manufacturers classified phone book, offer their services in helping 


get three times as many parts as they would from a you use aluminum in your rearmament plans. 





pound of heavy metals. So when you divide alumi- 
num’s price per pound by three, it becomes less 
expensive than most metals. 

Then when you consider that these filters live in a 
hot, moist, corrosive atmosphere, you see another 
advantage of aluminum — it lasts. In many pipes, 
the aluminum filter threads into an aluminum part 
in the pipe bowl. And while these threads must be 
air and water tight, they aever seize or stick. 

in fact, whole pipes are made of aluminum screw 
machine stock. They're light and their heat conduc- 
tive properties give a cool, sweet smoke. Their last- 











Do these Nozzle Rings 
suggest an idea for 





Nozzle rings used as part of the air scoop on super- 
chargers for diesel locomotives. Hub of Chemalloy N-1 
is cast around a number of forged stainless steel blades. 


Specify THERMALLOY* for heat and abrasion resistance 
... CHEMALLOY* for corrosion resistance 





| AMERICAN —- - 





Your alloy casting requirements may be far 
removed, both in physical form and end use, from 
the nozzle rings shown here. Yet they may suggest 
a practical way in which our facilities and experi- 
ence can be of special value. 

Pertinent facts:—a hub of CHEMALLOY* N-1 
(Ni-resist type 1) is cast around a number of forged 
stainless steel blades. The blades must be securely 
held in place, and the finished casting machined 
both in the bore and outside diameter. We worked 
closely with the customer to produce a satisfactory 
casting with more blades and closer spacing—thus 
increasing the efficiency of the air scoop. 

The casting job itseif is a particularly Cificult one. 
But because these units are required in quantity, we 
have been able to devote considerable engineering 
time to working out the foundry methods which 
will produce the best possible casting. 

We like to work this way—where volume is 
sufficient to insure economical production and close 
quality control of all processes. If you have such a 
need for high alloy castings for resistance to heat, 
abrasion or corrosion, we'll be pleased to have a 
sales engineer call. Write Electro-Alloys Division, 
2124 Taylor Street, Elyria, Ohio. 


*Reg. U. S. Pat. Off 


Brake Shoe ELECTRO-ALLOYS DIVISION 








ELYRIA, OHIO : 





“SAVED”: $7.82 by buying a cheaply made speed reducer 


LOSTS $164.18, including a whole tankful of valuable chemicals 


BOSTON REDUCTOR 


$206.60 

Cost of inferior speed reducer. $198.78 
Difference in cost 
Value of spoiled chemicals. . . . 
Cost of disassembly and re- 

placement (2 men, 3 hrs., @ 

fy) aePPererrer 
Loss of profit and cverhead on 

3 hours production 


NET LOSS $164.18 


"SAVED: $5.70 by buying a cut price motorized speed reducer 
LOSTs ; 


BOSTON KATIOMOTOR 


Cost of “bargain counter” motorized 
speed reducer 

SAINI, «4:6. eres breton 

Cost of pulling down conveyor and re- 
placing defective speed reducer (2 
men, 4 hrs., @ $2.25 per br.)..... 

Cost of toting parts while conveyor was 
idle (6 men, 6 hrs., @ $1.35 per hr.). 

Loss of profit and overhead 


NET I 


$140.50 


$134.80 
$ 570 


90 worth of time, labor and defense production 


. 


The hidden quality in BOSTON Reductors and Ratio- 


motors stems from os Gear's strict materials 
control, master craftsmanshi rigid inspection system, 
becked by 71 years of cupetienas in the manufacture of 
standardi interchangeable, stock power transmission 


equipment and parts. 
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Specify Standardized BOSTON 
Gear Products — Design them 
inte your equipment — Got 
them from nearby stock. 


BOSTON... 


STOCKS awekys a 











“Commercial” Ball Bearing Data... 


BALL BEARINGS MADE 

TO METRIC DIMENSIONS 

Among the many types of Schatz “Commercial” 
Bal! Bearings now furnished in metric sizes are: 
Type “A” Unground Ball Bearings 

Type “AA” Precise Single Row Ball Bearings 
Types “KR” and “KRS” Ball Bearing Rollers 
with Hardened Tread 


Type “ARTDR” Ungrownd Radial-Thrust 
Double Row Ball Bearings 


en aa I 


wn 





Type “KR” Type “KRS” Type “ARTDR” 


Use Schatz “Commercials” wherever speed and load factors permit to replace cosuy 
precision bearings in metric sizes. Unless otherwise specified, races are carburized, high- 


grade, low-carbon steel, hardened and tempered .. . high quality balls in all bearings... 





close bore tolerance of +-0.001 in., —0.000 in. 


SEND FOR CATALOG 11. It contains detailed drawings and specifications of all Schatz 
Ball Bearings. Study the load capacity tables in this factual book. Chances are you'll see 
where low initial cost of Schatz “Commercials” can save you money in volume applica- 
tions—with no sacrifice in operating efficiency. And where standard type “Commercials” 
aren't adaptable to your needs, Schatz makes a variety of special designs and types that 


can't be duplicated from any other source. 








SCHATZ me if You Have a Friction Problem 
Commercial Let Schatz Engineers Design it Away 
BALL BEARINGS THE SCHATZ MANUFACTURING COMPANY 


6758 Fairview Avenue . P:.ughkeepsie, New York 
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STATISTICAL QUALITY CONTROL 
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with Statistical Quality Control 


Control of quality has to be the code of produc- 
tion in making of ball bearings to meet precise 
performance standards. Federal—a consistent sup- 
plier to the automotive industry for thirty-five 
years—makes statistical quality control an integral 
part of its production. The result: ball bearings 
that are helping automotive engineers, machine- 
tool builders, agricultural equipment designers, 
textile manufacturers develop high-performance 
products. 

Close-tolerance manufacture demands close con- 
trol of production, and a constant awareness of 
new techniques. For example, Federal’s compre- 
hensive statistical quality-control program main- 


tains rigid watchdog inspection on every ball 
bearing, gears production to the exacting demands 
of bearing engineers. That’s why Federal—the ex- 
perienced ball bearing-maker—can help you elim- 
inate friction, improve product performance. 
Every Federal ball bearing is a product of the 
combined skills of IMAGINATIVE RESEARCH + 
ADVANCED ENGINEERING ALERT MANUFACTUR- 
ING + RIGID QUALITY CONTROL + SUPER-PRECISE 
TESTING. 
THE FEDERAL BEARINGS CO., INC. 
POUGHNHKEEPS1E, NEW yYyort« 


Makers off Fine Bal? Bearings 


Bederal BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 


Quality 
Since 1908 
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DIAMOND GREP- 


Solderless Tereubia als 
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form ‘for atom tic 
machine application 


~U OS. Patent Nos. 2,410,321; 


2,399, 507 , 2,205,111; 
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. Ss Patents Pending, *. 
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¥ Simplicity in design. 


Vv Waterproof moulded 
coil. 


Vv Lower operating cost. 


¥ Minimum lubricating 
requirement. 


¥ Light in weight. 


V Higher voltage at start- 
ing speeds. 

v Constant spark over 
entire speed range. 


V Compact and sturdy 
construction. 





8 ae 8 Benen 


There is no need for inflation in small engine operating and mainte- 


2 ame carnage ty 


nance costs if you specify Bendix magnetos. The fact is, a new high 
in dependable performance can be obiained at no extra cost. The 


eM Be 


basic design of these rugged lightweights enables Bendix to meet 
the operating problems of every ype of small engine, as well as every 
pricing requirement. If you want to hold down operating costs for 
the small engines you employ, be sure to insist on Bendix —the most 
trusted name in magnetos. Write us for full details. 


; SCINTILLA MAGNETO DIVISION of 
loa Ox SIDNEY, NEW YORK 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. AVIATION CORPORATION 
FACTORY BRANCH OFFICES: 
117 E. Providencia Avenue, Burbank, California « 582 Market Street, San Francisco 4, California « Stephenson Building, 6560 Cass Avenue, 
Detreit 2, Michigan + Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin 
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“We scrapped ‘habit-itis’* for plastics—and for low-cost 
mass-production by our molder, Niles Corporation, South 
Bend, Indiana,” says W. C. Eddy, President, Television 
Associates, Incorporated, Michigan City, Indiana. 


*habit-thinking in design and materials engineering 


“We're producing a revolutionary new film magazine 
better, faster, at lower cost...with plastics” 


Typical of the important part plastics play in the 
photographic equipment industry—is the story behind the 
rst low-cost continuous film magazine which permits repeated 
‘ of film on any projector without re-winding. 


tu truth 
/ pul with plastics, costly machining, Gnishing 
lj wth ij oud) and assembly were cut to a minimum. 
, 
Af © 


yrene plastic. Remember, 
0 DY too, Monsanto produces a big family of plastics...each 
with a wide range of v ‘ 


| 
: 
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é 
. 
> 
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characteristics. For expert help with your materials proble 


AM call on the Monsanto Technical Council; or, for the name 
4 Za 0. L rs) tt molders and fabricators in your area, write: 
MONS JOMPANY, Plastics Division 


Room 2108, Springfield 2, Mass. cusses: neg. €. 8. Pat. orf 


Mh 





MONSANTO CHEMICAL COMPANY, Plastics Division, 
Room 2108, Springfield 2, Mass. 


| Please send me information on the big Monsanto family of plastics. 
[} Please send the name of plastics molders who can heip me. 


TIGIMRTGME «Name & Title 





Cc , 
@ Company 


Address 





SERVING INDUSTRY 
WHICH SERVES MANKIND City, Zone, State 
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PRECISION TIMING 


LOW OR HIGH SPEEDS 


NO STRETCH 






The drive idea that’s opened a world of new possibilities 
for designers! Already, on thousands of machines, in 
scores of industries, the Gilmer ‘Timing Belt’’ Drive 
has improved performance, cut costs, made possible 
power drive designs that are little short of revolutionary! 


WHAT IT 1S—The Gilmer ‘Timing Belt”’ is a tooth-grip 
belt that makes positive engagement with axially- 
grooved pulleys. It operates without slip or creep. 
And, because speeds of driver and driven pulleys 
synchronize perfectly, there’s ro speed variation— 
angular velocity is constant. 


HOW IT’S MADE—High tensile-strength steel-cable 
pulling elements are embedded in a body of tough oil- 
and heat-resistant Neoprene. The flexible cables won't 
stretch—make it possible to operate belt on fixed 
centers without take-up adjustments; to use extreme 
pulley ratios without loss of pulling power. 


WHERE TO USE [T—The Gilmer ““Timing Belt’’ Drive 
is suitable for an infinite variety of applications: For 
power transmission; as a synchronizing drive; as a 
functional part—or any combination of these. Let our 
engineers help design your drive. We’ll gladly send 
you an illustrated brochure which shows how leading 
design engineers are using it; gives valuable sugges- 
tions for drive designing. Write for it. 










eee 
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LARGE RATIOS POSSIBLE 


FIXED CENTERS 










~ hie 


@or | 


SMALL PULLEY DIAMETERS 











NO INITIAL TENSION 


——— 






ME 
© 






L. H. GILMER COMPANY 
810 Tacony, Philadelphia 35, Pa. 


Division of United, States Rubber Company 







*Reg. Trade Mark 
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Complete 


COAXIAL CABLE 
ASSEMBLIES 


Now available from 


Federal 


This new service offers the same “Precision Production” 
that made Federal the outstanding name in H-F cables 


More than good cable and good connectors are needed 
to make good assemblies. The secret of their efficiency 
and dependability is the skill with which the two are 
joined! 

And that’s where Federal’s new coaxial cable assem- 
bly service is tops. Federal has the experience to meet 
the highest requirements of connector installation ...a 
know-how based on years of pioneering, developing and 
manufacturing cables of superior quality...a know-how 
that achieved the production of tremendous quantities 


of complete assemblies for the armed services during 
World War II. 

An important feature of Federal’s new service for 
users of coaxial cables is the fact that Federal holds ap- 
proval of the U.S. Signal Corps and the U. S. Air Force 
for the new low-temperature, non-contaminating ther- 
moplastic jacketed cables—an original development by 
Federal. For quick action on quotations, send us your 
detailed drawings now—with full information on require- 
ments. Address your inquiry to Dept. F-542., 


Manufacturer of America’s most complete line of solid dielectric cables 


Federal Telephone and Radio Corporation 





FEDERAL TELECOMMUMICATION LABORA 
TORIES, Nutiey, NJ a unit of 
IT& T's world-wide research and 


In Canade 
engineering organization. 


SELENIUM-INTELIN DIVISION—100 KINGSLAND ROAD, CLIFTON, NEW JERSEY > 


Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. @: 
* 
Export? Distributors: International Standard Electric Corp., 67 Broad St., N.Y. wee’ Sy 
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Farval system on crusher 
pays for itself in 4 months 


N March, 1949, a Farval Automatic Lubrication 

System was installed on this Fairmount roll crush- 
er in an eastern cement plant. Noteworthy savings 
were evident immediately —in grease consumption, 
oiling labor and bearing expense. 

Before Farval, 25 pounds of grease was used to lubri- 
cate the crusher every 8-hour shift. Now grease con- 
sumption is iess than 10 pounds per shift. This repre- 
sents a cost saving of $1,086 per year on lubricant. 

Before Farval, it took one man’s time to lubricate 
the crusher and keep the fi » »r clean. Now a man from 
the Hammer Mill floor below comes up to the crusher 
occasionally, merely to check the Farval system and 
sweep the floor. This represents a saving on labor of 
between $2,500 and $3,000 a year. 

Before Farval, a set of crusher bearings lasted only 
a year. After the Farval system had been in service 12 
months, an inspection of the bearings showed them 
to be in excellent condition. Bearing replacement 
expense saved was $1,000. 

Thus savings the first year, due to Farval, totalled at 
least $4,500—considerably more than three times 
the entire cost of the centralized lubrication system. 
In short, Farval paid for itself in less than 4 months— 
and now pays dividends in savings at the rate of 
$375 a month. 

Farval is the original (patented) Dualine system of 
centralized lubzication that has proven itself through 
years of service. The Farval valve has only two mov- 
ing parts—is simple, sure and foolproof, without 
springs, ball-checks or pinhole ports to cause trouble. 
Through its full hydraulic operation, Farval unfail- 
ingly delivers grease or oil to each bearing—as much 
as you want, exactly measured — as often as desired. 
Indicators at every bearing show that each valve has 
functioned. 

Write for Bulletin No. 25 for full details. The 
Farval Corporation, 3279 E. 80th St., Cleveland 4, O. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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FARVAL—Studies in 
Centralized Lubrication 
No. 120 


$4,500 saved the first year! Monthly savings since 
then of at least $375! That's the report in this caseofa 
Farval-protected Fairmount roll crusher. Farval 
is giving similar valuable protection to the equip- 
ment in thousands of other industrial plants. 








ow to trim the fat. 
rom a V'Belt drive 


—- belts—required 12 belts en 25” diameter 
pulleys. 

GOODYEAR Steel Cable Belts recommended by 

the G. T. M.—Goodyear Technical Man — 8 

belts on 27” pulleys carry the load 

because they’re “muscled” with steel. 











ASK YOUR NEAREST DISTRIBUTOR of 
Goodyear Industrial Rubber Products for 
full details on V-Belts “tailored” to your 
drive requirements — selected from the 
most complete line of V-Belt construc- 
tions. Or write Goodyear, Akron 16, Ohio. 


~ 


ee 


GOODFYEAR 


THE GREATEST NAME IN RUBBER 
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SINGLE REDUCTION 


DOUBLE REDUCTION 


FOOTE BROS. MAXI-POWER 
PARALLEL SHAFT 
HELICAL GEAR DRIVES 


MORE POWER — LESS SPACE — Precision processed 
gearing, improved materials and heat-treatment, closer 
manufacturing tolerances, permit selection cf smaller 
size, tower weight units. 


IMPROVED PERFORMANCE —.Generated helical gearing 
of maximum accuracy for uniform load distribution— 
positively located gearing for full tooth engagement 
across entire gear face—all mean better performance. 


A Foote Bros. enclosed gear drive for any industrial 
. Foote Bros. will gladly consult with you 


COMPACT 


‘MORE POWER 


TRIPLE REDUCTION 


SMOOTH OPERATICN — Overlapping tooth action of 
highly accurate helical gearing—close backlash toler- 
ances—reinforced housing design plus extra capacity 
Antifriction Bearings Throughout provide smooth, 
quiet operation. 


42 SIZES — Single, double and triple reductions, ratios 
from 2.08 up to 360 to 1—capacities up to 1,550 h.p. 
provide the correct unit for practically any application. 


FOOIE? BROS 





1 


on your enclosed gear drive requirements. 
LINE-O-POWER DRIVES 
= HYGRADE DRIVES 


FOOTE BROS.-LOUIS ALLIS 


| GEARMOTORS 
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Beller Power Fea esccon 
WRITE FOR BULLETIN MPB 


Name 


Thuough Celle Lear 


FOOTE BROS. GEAR AND MACHINE 
CORPORATION 
Dept. W, 4545 So. Western Bivd., Chicago 9, Ill. 


Send me Bulletin MPB on Foote Bros. 
Maxi-Power Drives. 


Company 

Position 

Company Address 
City 


Zone State 
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Unit Heater 


Pad 


Exhaust Fan Guards 
A : 
Oil Burning Heating Appliances 


; 7 
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Floor Furnaces 


: ee Air Conditioning Units 


- Electric Humidifiers 
_ Electric De-Humidifie 
Air Purifiers 


se 


Doss Electric Air Circulators 

y eS he b: eae ae 

cakes te is. Baer Sng pen A ai we ' tA 
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* 


oe 


Air Filters 
* eg: > , a beet tH aithy : to - Shia 


Be 





th 4 help to : 
Mie wn PEER ytd) #5: oe Cae og : » oe 
REYNOLDS WIRE DIVISIC marsomal. 
NATIONAL-STANDARD COMPANY =~ " 


DIXON, ILLINOIS 
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look for 


1. Remove end cap 


2. Remove gear case cover 


Horizontal Soli Cose Construction 


Many hours of service and maintenance time are 
saved by this split case construction—an exclusive 
Westinghouse feature. The parting line of the case is 
on the center line of the bearings. This provides easy 
accessibility without the necessity of disturbing the 
motor, mounting or driven machine. 

Two simple operations are all that are required to 
open the Westinghouse Gearmotor for inspection or 
servicing: (1) Remove end cap, (2) Remove gear case 
cover. A man and a wrench can complete the operation 
in record time. 

The long service life of Westinghouse Gearmotors 
saves you time and money, teo. High-quality compo- 
nents that assure you trouble-free performance include: 

Taper-hardened helical gears for high efficiency and 
smooth, qniet operation. 
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Anti-friction bearings for permanent shaft alignment 
and minimum friction loss. 

A simple splash-type oil system for positive and 
ample lubrication. 

Bulletin DB-3600-H contains complete product in- 
formation and application data on all Westinghouse 
Gearmotors. Write for your copy today. Westinghouse 
Electric Corporation, P.O. Box 868, Pittsburgh 30, Pa. 


j-07301 








How to keep a table stable 
-..with TIMKEN’ bearings 


HIS Giddings and Lewis Hypro 

boring mill bores out castings 
up to 12’ in diameter and trims oe 
OD at the same time. To assure con- 
centricity, and tocarry the heavy loads, 
the table shaft is mounted on a large 
Timken® bearing. 29 Timken bear- 
ings in the drive and feed mechanisms 
give the mill long life and depend- 
able performance. 


Timken tapered roller bearings take 
radial and thrust loads in any combi- 
nation. Shafts are held in positive 
alignment with no deflection. Gears 
mesh accurately and wear on moving 





parts is kept to a minimum. Line 
contact between the rollers and races 
gives Timken bearings extra load- 
carrying Capacity. 

Timken tapered roller bearings are 
precision products throughout. Roll- 
ers and races are made of Timken 
fine alloy steel for toughness, then 
case-hardened for exceptional re- 
sistance to wear. True rolling motion 
and the incredibly smooth surface 
finish result in virtually friction- 
free operation. And because Timken 
bearings permit tighter closures, 
lubrication time and material costs 





are greatly reduced. 


For over half a century, Timken 
bearings have been first choice 
throughout industry. If you build ma- 
chine tools, specify Timken bearirgs. 
And if you buy new equipment, look 
for the trade-mark “Timken” on the 
bearings. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable 
address: “TIMROSCO”. 


This symbol on 4 product means 
its bearings are the best. 


GIDDINGS AND Lewis 
MACHINE TOOL com- 
PANY keeps this ro- 
tary table stable and 
concentric witha 
Timken bearing. 29 
Timken bearings 12 
drive and feed me- 
chanisms assure long 
life, dependable per- 
formance. 








DESIGN LEADERSHIP 
The first Timken tapered roller 
bearing was produced in 1898. 
Since then .he one-piece multiple 
perforatzd cage, wide area contact 
be*— cen roll ends and ribs, and 
every other important tapered 
roller bearing improvement have 
been introduced by The Timken 
Roller Bearing Company 


yy en 


TR nal Bae 


TI 


TAPERED ROLLER BEARINGS 


The Timken Company leads in: 
1. advanced design; 2. precision 
manufacture; 3. rigid quality con- 
trol; 4. special analysis steels. 








WOT JUSTABALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 


56 Propuct ENG!NEERING Aucusr, 195] 





§ 


e_ 


.! 
4 4 
\ . 


Installation of the Calrod heater in a “Supermatic” coffee 
urn is a matter of minutes. The operator merely inserts 


the proper heater . . 


Calrod’ Heaters 
Are Easy to Install 


require little maintenance and no post- 
installation servicing, reports Superior 
Tea & Coffee Co. 


MANY MACHINERY MANUFACTURERS, like Sup 
. which he has selected from the four standord types rior, are improving their process equipment with “built-in” 
of Calrod immersion heaters which Superior stocks and clectric heat. Fast, accurate, dependable heat where 


uses exclusively 


they want it, when they want it, and in the amount they 
want... with G-E Calrod heaters 


Whether your application is heating li; aids, surfaces, 


air, pipelines, or melting soft metals, there is a G-E Calrod 
heater to do the job. And the recommendations of a G-I 
Heating Specialist w.ll save you money the way they 


saved for Superior 


When you design for mass production, remember, Calrod 
heaters are easy to install and require little maintenance 
Stock them and save on quantity purchases 


*Registered Trademark 


r 

Vou CAR frie jrowr confalence oee 

3 . . « locks it into place, connects it up, and it’s ready to - . 
provide the accurate, reliable heat sa necessary for 


brewing coffee with that “Extra Goodness that brings G . N 7 H A L @ E LE CT R | C 


customers back.” 


Propuct ENGINEERIN Aucust, 1951] 








How to remedy common errors 


in gasket design 





The fault 


The reason 


The remedy 





Bolt holes to los 


to edge. 





O 





Gaskets so designed are expen- 
sive to make as well as expen- 
sive to use. They break easily 
during stripping and center pick- 
ing and are easily damaged in 
transit. Often such gaskets also 
demand careful handling during 


assembly. 


‘ear’; strengthens gasket. 


b. A notch; removes fragile wall. 


—_—= > 2 1 
ae. 
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Metal-working tolerances ap- 
plied to gasket thickness, diame- 
ter, length, width, etc 


Close tolerances involve special 
dies, extra manufacturing opera- 
tions, and special sorting and in- 
spection. This delays deliveries 


and increases costs. 


Specify realistic tolerances. In 
most cases, a resiient gasket is 
entirely satisfactory if held no 
closer than + .010", even on 
metal parts that must be held 
to + .002”. Try standard or 
commercial tolerances before 
concluding that special accu- 


racy 1S necessary. 





or small non-cire ul ir ope nings 


Centers from such holes prob- 
ably require hand-picking. Be- 
cause small holes are easy to 
miss, extra inspection must be 
remployed, Naturally, this slows 
down gasket production and in- 


creases gasket costs. 


Avoid hole sizes under *42” di- 
ameter. If hole is for indexing or 
positioning, it may be possible 


to change to a small notch. 


————_—_O_— 


O O 











You'll find other helpful information on the design and 
use of gaskets in “Armstrong’s Gasket Materials.” This 24- 
page manual discusses subjects such as designing gaskets to 


reduce cost . . 


. designing flanges for efficient sealing .. . 


the effect of surface condition on gaskets, and many others 

You'll find, too, up-to-date information on Armstrong's 
various sealing and friction materials. Included are govern- 
ment and SAE-ASTM specifications. See this manual in 


Sweet’s file for product designers. For a personal copy, 
write Armstrong Cork Ceo., Gaskets and Packings Dept., 
7108 Arch Street, Lancaster, Pennsylvania, 


Armstrong's Gasket Materials 
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ELECTRO DYNAMIC DRIP-PROOF 
A.C. MOTOR... for use under 
ordinary industrial conditions 
not requiring protection from 
splashing liquids or from at- 
mosphere laden with dirt or 
metal chips. 


6 
E. D. MOTORS 


stout-hearted motors! 


SPLASH-PROOF A.C. 
... For installation 
where the motor 
is subjected to 


Ih—~ ‘splashing liquids 


TOTALLY ENCLOSED 
(Fan Cooled) A.C.... 
For dirt-laden atmos- 
phere, especially 
in installations re- 
quiring a motor of 
compact dimensions. 


Industry has learned what mariné engineers have known since 1880 


or to hosing down 
@ for cleaning. 


DRIP-PROOF D.C... . 
Adjustable speed 
motor for general in- 
dustrial use. 


have 
extra stamina! 


Special Care at the Windings— 
“THE HEART OF THE MOTOR” — 
Creates Unique Durability 


When you install Electro Dynamic motors you can say 
goodbye to worries over critical motor failures and 
costly maintenance expense. 

For E.D. motors, although competitively priced, are 
built with special care at ihe windings —‘'the heart of 
the motor’. Here men of unusual experience and skill 
work with superior materials to produce windings that 
are tough and durable far beyond the demands of 
ordinary industria! use. The exacting needs of the 
marine field long ago taught E.D. how to produce 
motors with great stamina and dependability! 

Every E.D. motor is dynamically balanced. All 
frames are corrosion-resistant and are of heavy cast 
construction. Write today for illustrated literature on 
this fine line of motors. 


ELECTRO 
DYNAMIC 


ELECTRO DYNAMIC «* Division of the Electric Boat Company * Bayonne, New Jersey 
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Why monkey atound with inferior tubing 7 


SiZES UP 
to ¥s" 0.0. 


Bundyweld Tubing, double- 
walled from a single strip. Ex 
clusive, patented beveled edge 
affords smoother joint, absence 
of bead, less chance for any 
leakage 


60 


Why fuss around with the costly produc 
tion delays, poor performance and other 
monkey business an ‘~adequate wubing can 
get you into? 

Let Bundyweld show you what tubing 
features really are! 

This multiple-wall type of Bundy® tub- 
ing is double-rolled from a single strip 


No other like it. It's extra-rugged, easy to 
form and highly resistant to vibration 
fatigue. It’s thinner walled, yet stronger 
walled, won't leak under pressure or burst 
under normal strain 


For help on any application of small- 
diameter tubing, why not check Bundy 
Tubing Company today? 


Bundy Tubing Company 


DETROIT 14, 


MICHIGAN 


World's largest producer of small-diameter tubing 
AFFILIATED PLANTS IN ENGLAND, FRANCE AND GERMANY 
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Big New MB Shaker! 


...rated at 


2500 POUNDS 


force 


trically ‘inter 
locked contrdl' 


No foundation 
needed 


Here’s heavy duty capacity for your vibration testing 
to military specification MIL-E-5272 and 41065-B 


Vibration testing reveals in advance how your prod- 
ucts will behave in service. It’s a “must” for military 
equipment. This new MB model C-25 shaker, one of 
the largest developed, provides large “brute force” 
for meeting military vibration testing specifications. 
Rated at 2500 pounds continuous vector force, it has 
capacity to produce 15g with 100 lb table load or 
20g with 58 Ib table load. 

An electromagnetic exciter, MB model C-25 fea- 
tures accurate, continuous, easy control of force and 
frequency. Electrically interlocking controls assure 
proper operation. 

Whether your own vibration testing requirements 
are of large order or small, you can get the answer 
to your problem at MB. Models start at 10 pounds 
force output. Resonant beams for special problems 
also available. 

Make MB your headquarters for help and advice 
on vibration problems. You'll save yourself time and 
work. Write for new Bulletin No. ;-ve-< on vibration 
exciters. 





MB’s C-25 
shaker with 
control panel. 
Available with 
built-in meter 
to read direct- 
ly acceleration, 
velocity or dis- 
placement. 











THs ii B MANUFACTURING COMPANY, Inc. 


1060 STATE STREET, NEW HAVEN 11, CONN. 


PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION...TO MEASURE IT...TO REPRODUCE IT 
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ave you made 


the right choice? 


...if you're designing for 


lower cost!_____________} 


Let’s consider your power transmission equipment. You 
know that substantial savings in first cost... in operating 
cost... in overall cost can be realized through proper 
selection and applicatic not power transmission equipment 
in your machines 

There is no one best method for all equipment. BUT 
there is a right answer to each machine for driving, timing 
and conveyins In the coraplete Chain Belt line, you can 
find an answe; to the vast majov'ty of applications. Because 
they are not handicapped by the limitations of a limited 


line, Rex F 
exact type of chain that is right for your machin . for 


ld Sales Engineers can help you select the 


lower costs all along the line. 

Perhaps you have been using a finished roller chain, yet 
speed and load conditions are such that a cast chain or 
double-pitch roller chain will operate equally well at lower 
initial costs. 

Perhaps you have been using a cast chain, yet speed 
requirements demand a roller chain tor efficient operation. 
It may be that your machine demands exact timing through- 


out its life. Only finished roller chain will answer this need. 


Chain Belt Comp 








Your equipment may be required to operate in dusty, dirty 
conditions. Chabelco Steel Chain can save you and your 
customers money here. 

You may be using too heavy a chain for the service con- 
ditions under which your machine is to operate. The Rex 
Man will help you select the right chain that will do the 
job effectively at lower cost. 

The complete Chain Belt line provides a chain to exactly 
suit virtually every application. In those instances where 
belts or gears may be better, the Rex Field Sales Engineer 
can tell you why you should use these mediums for best 


results. 


OF MILWAUKEE 





Your Rex Field Saies Engineer will be happy to 
consult with you regarding your applicetion 
problems. He may be able to help you make 
substantial savings. Call or write your acavest 
Field Sales Office. Or, if you prefer, mail the coupon. 


CHAIN BELT DISTRICT SALES OFFICES 


Atlanta Dalias Los Angvies Pittsburgh 
Birmingham Denver Lovisville Poriang 
Boston Detroit Midland St. Lovis 
Buffalo Houston Milwaviee San Francisco 
Chicago Ind « napolis Minneapolis Seattle 
Cincianati Jack conviite New York Springfield 
Cleveland Kansas Ciry Philadeiphia Tulso 


REX STOCK-CARRYING WAREHOUSES 


Atlanta Milwaukee Seanle 
Datlas Portland Springfield 
Les Angeles San Francisco Worcester 


DISTRIBUTORS THROUGHOUT THE WOR:D 
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Rex Cait Pintle Chain 


Rex Chabelco Ste! Chain 


® BALDWIN-REX 


® 


REX CHAIN & TRANSMISSION DIVISION 


Milwaukee 4, Wisconsin 


BALDWIN-DUCKWORTH DIViIS!ON 


Springy. eld 2, Massachusetts 


Chain Beli Company 

1715 W. Bruce Street 
Milwaukee 4, Wisconsin 
Gentlemen: 

i am particviarly interested in 





Manual Reset Type 


Specify and Use Motors 
With Built-in 


KLIXON 
PROTECTORS 





Klixon Proteciors in your motors are one way 
to keep today’s rising operating and replac:ment 
costs down. 


Built-in as an inherent part by the motor manufacturer, the Klixon 
Protector saves money and reduces idle machine time by preventing the 
motor from burning out. This means that you have less equipment 
shutdowns, less motor repairs and replacements . . . all adding up to 
Substantial savings. 

Here's how the Klixon Protector saves the motor — should the motor 
become dangerously overheated from overloads, high ambients, etc., 
the Klixon Protector snaps the power “off” preventing a possible 
burnout. When it cools to safety, the protector snaps the power “on 
again automatically or by pushing the red button depending on the type 


SPENCER THERMOSTAT of protector used. Temporary overloads do not cause nuisance tripouts. 


Division of Metals & Controls Corp. 
908 FOREST ST., ATTLEBORO, MASS. 


As a user of electric motors, you can keep production moving, cut 
motor upkeep down to a minimum by ordering and using motors with 
built-in Klixon Protectors. The additional cost is low . . . pays dividends 
day in, day out. 

Remember, always specify Klixon Protectors on your motor purchase 
orders for positive motor protection. 
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opecify 
OLLITE 








OILETE Firished Machine Parts 


give you these important advantages: 


@ Quick delivery 


e No tooling program 


e Low price 


e Release of skilled manpower 
e Corservation of strategic materials 


ALTERNATE MATERIAL 

Oilite gives you a dependable 
alteruate for bronze, brass, alumi- 
num, cast iron, steel, and plastics. 


MACHINING ELIMINATED 

Oilite processes help you elimi- 
nate as many as twenty-four 
machining operations. 

SIMPLE TOOLING 

Oilite products require little tool- 
ing; saving you floor space, jigs 


and fixtures, skilled manpovver, 
and time. 

UNDUPLICATED EXPERIENCE 
Oilite engineers pioneered iron 
pewder metallurgy; their experi- 
ence of more than twenty years, 
and Oilite’s broad facilities are at 
your disposal. 

OILITE FERROUS-BASE BEARINGS 
Heavy duty, oil-cushion, self-lubricating. 
Excellent for replacing your non- 
ferrous units of solid material. 


AMPLEX manuracturine company 
Subscliany of Chiyslr Coxporalion 


DETROIT 31, MICHIGAN 


Besides Field Engineers, Supply Depets, foo, are maintained 
in Principal U. S. and Canadian Cifies. 


Q Note te Sxecidine 
Some facts about 
Oilite + -oducts 


Essentially, Oilite metal powder 
products constitute a new series 
of meials—each formulated to do 
a specthic job When used as re- 
placements for tin, aluminum, 
copper, and other strategic mate- 
rials, they often become perma- 
nent iepla: ements 

Forexample, on any unit where 
motion oceurs, Oilite provides the 
otherwise unobtainable featare of 
self-lubrication 

As withanv other new material, 
habitus! specifications should 
often be reviewed when consiJer- 
ing Oilite finished machine parts 
To illustrate, designers using cold 
rolled steel, may automatically 
apply the strength specifications 
of that raterial. The >ngir 
however, knows that strengt! 
low as 40° of steel is satisfar-ory 

Another adventage of Oiitte is 
its broad range of physica) pro»- 
erties. Thus, when high stresses 
exist, Oilite engine-""s specify the 
correct material necessary to 
meet the requirements. 

When production, including 
mass quantities, must be reached 
in record time, Oilite bearings 
and finished machine parts may 
provide you with an excellent 


reservoir. 


Ph ert 


President 


OILITE 


PRODUCTS 


OILITE PRODUCTS: 

Heavy duty, ‘oil-cushioned, self-iu- 
bricating bearings and finished ma- 
chine parts in ferrous and nerfer- 
rous metals and alloys. Permanent 
filters. Friction units. Self-lubricat- 
ing cored and bar stock. 
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Important advantages to design engineers 
are offered by General Electric’s new, im- 
proved silicone rubber, G-E 12650. Speci- 
fically formulated for applications requiring 
a high-heat-resistant material with greater 
elongation and hot tear strength than for- 
mer silicone stocks, G-E 12650 provides a 
combination of heat resistance and mechan- 
ical strength far superior to previous grades. 
Serviceable between —85 and 500 F, the 
new G-E 12650 makes possible entirely 
new applications for silicone rubber. 


DEPEND ON G.E. 

General Electric’s specialized fabricating 
service is ideally equipped to supply the sili- 
cone rubber parts you need. This specialized 
service fabricates only silicone rubber com- 
pounds—your assurance of high-quality 
parts uncontaminated with other materials. 
Special molding and extruding techniques 
are employed, using either G.E.’s own 
quality-controlied compounds, or any com- 
mercially available compound specified by 
a customer. General Electric, a pioneer in 
the development of silicone rubber, has 
tremendous “know-how” gained through 
designing hundreds of applications. Put this 
specialized fabricating service to work for 
you! 


Address inquiries to Section F-4, Chemical Divi- 
sion, General Electric Company, Pittsfield, Mass. 


: 'S 
ND fel) G. E. 
D 7 , \CATING 


cpECIALIZED 
gvice 


After exposure for 10 hours at 
400 F, the surface of conven- 
tional rubber decomposes, while 
the surface of G-E silicone rub- 
ber is unaffected after 100 hours. 

er ey ‘a 


4 


' 


Heat -testing General Electric's 
new silicone rubber, G-E 12650, 


which resists temperetvres os 
high as 500 F. 


The sealing gasket for this oven 
door won't soften or lose resili- 
ence despite the high heat of the 
G-E silicone rubber was 
specified for this application 


range 


GENERAL &@ ELECTRIC 
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with AUTO-LITE 


Plastics 


@ Plastics and plastic-metal 

combinations are opening 

new fields in design as 

illustrated by these few of 

many snneuiiion made by 

Auto-Lite. Here under one 

roof at Auto-Lite’s great Bay Manu- 

factur'ng Division in Bay City are 

the te. nical skills and production 

capacity for a new art rendered 

in plastics. The artistic skill ot 

Auto-Lite’s Art and Style Division is 

available on matters of design and 

development. Address inquiries to: 

THE ELECTRIC BUTO-LISS COMPANY 
la anufacturin ivision 

723 ec + Detroit 2 Mich. * Bay City, Mich 


Tune in ‘Suspense!’ CBS Television Tuesdays. 


PLASTICS « WIRE & CABLE * D’ CASTINGS © INDUSTRIAL THERMOMETERS 
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For Interchangeable Bearing Parts 


HYATT HY-LOADS 
























































ke more convenient, and 
more economical assembly line 
operations ar. possible with Hyatt 
Hy-Load Roller Bearings because 
their component parts are freely 
interchangeable. 

Separate bearing elements can be 
assembled on shafts and in Lousings 
at different locations. There is no 
need to mark or tag matching com- 
ponents because the separate parts 
can be brought together on the as- 


sembly line with complete assurance 


of their perfect mating. Surely, this 
feature of Hyatt Hy-Loads makes 
possible more efficient production 
planning and layout. 
* ” a 

Interchangeability of component 
parts is just one advantage of the 
Hyatt Hy-Load line of cylindrical 
roller bearings. For complete infor- 
mation write for catalog 547. We'll 
be glad to send one te you. Hyatt 
Bearings Division, General Motors 


Corporation, Harrison, New Jersey. 
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“HELIWELDING” | 


Compatr 


tubs 
Bushings 


throughout fee« 


by Polymer Corp teading ‘a ylon parts 


molded by Sameric Engineering Co., Riverdale, N.J 


BETTER THINGS FOR GETTER LIVING 
.. THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS + CHEMICALS 


4 


resists temperatures as high as 
400°F. in arc welding process 


This welding process successfully joins hard-to-weld 


metals—stainless steel, aluminum, brass—by using an 
inert-gas-shielded arc to produce pinpoint heat con- 
centration and freedom from oxidation. 

Two parts made of Du Pont “‘Teflon’’* tetrafluoro- 
ethylene resin (a chuck nut and nozzle adapter) are 
used on the machine electrode holder that delivers 
inert argon or helium and current to the welding arc. 
“Teflon” more than meets electrical requirements 
insulation against frequencies of 3 megacycles and 
voltage of 3,000 volts, and it is unaffected by the tem- 
peratures, which reach 400°F. The parts of ‘“Teflon”’ 
are extremely tough and durable. 

Du Pont nylon plastic plays a key role, too. The 
filler wire is delivered automatically off a reel and fed 
into the arc at speeds of 150 inches per minute and 
greater. When this wire is aluminum or magnesium, 
a tube of nylon is used to line the flexible hose through 
which the wire passes. Also, bushings and washers are 
molded of nylon. Nylon, with its low coefficient of 
friction and excellent resistance to wear, withstands 
the highly abrasive action of these metals. 

Demand for ‘Teflon’ and nylon currently exceeds 
supply. However, we suggest you investigate their 
versatile properties for future application. We will 
gladly disc iss the availability of quantities for develop- 
ment work. For additional information on Du Pont 


plastics, write 


E. 1. du Pont de Nemours & Company (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 
845 E. 60 St., Los Angeles 1, California 
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No. 11. Making Stainless-faced shapes on 
Carbon Steel Base 


One of the ads in this series showed how a new type of telephone cable was 
covered by aluminum and paper, and the seam sealed by injection of a viscous 


EXAMPLES OF cement—all in one passage through a Yoder roll forming machine. Another ad 
showed how welding rod was made by cold forming a tube, filling it with 
ECONOMI ES powdered flux, cutting to length and sealing the ends in a Yoder line 


These are quite special examples, but indicative of broad possibilities. An example 
of more general application is the making of duplex moldings, combining 


ffected b bini 
ettecte y combining a carbon steel strip (for strength) with a thin covering of stainless or non- 


different operations ferrous metal, to present a beautiful, rust-resisting wearing surface. 
in a YODER Roll Millions of feet of such moldings are being used annually by manufacturers 


of metal furniture, electric and other household appliances, food service and 


. . . ° 
Forming Production automotive equipment. New applications are constantly being found. 


Line Equipment needed consists merely of two coil boxes, a Cold Roll Forming 
machine and an Automatic Cut-off, all standard Yoder units. As such a line 
will produce upwards of 30,000 feet per day, with only one operator, the 
conversion cost pet foot is insignificant, 


THE YODER COMPANY « 5522 Walworth Avenue + Cleveland 2, Ohic 


Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding 
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LEAR 
SERVO 
MODEL No. 118K 





EAR, Incorporated, of Grand Rapids, Mich., 

looks to G.S. for an ever-dependabile source of 
supply for Fractional Horsepower Gearing. And Lear 
requirements are tough. Tolerances must be held to 
the most exacting specifications. Moreover, each suc- 
ceeding Gear must be made to measure up to exuctly 
the same high standards of quality and uniformity. 
Rejects are simply inexcusable! G.S. is pleased and 
proud to satisfactorily serve a manufacturer with so 
fine a reputation for extreme mechanical precision. 


If you have defense or civilian production in which 
Small Gearing is involved, you'll be far ahead by en- 
trusting the job to the matchless know-how and facili- 
ties of G.S. Here, you'll get all the superior sk'lls and 
advantages that only 30 years of specializing can 
bring! The fast-growing list of G.S. users from coast- 
to-coast reads like a blue-book of American industry. 
You, too, will like the eager, frien.*'y cooperation of 
our capable staff. Will you write us for service, today? 


FRACTIONAL Wo, 
- s 


6-page folder which 
SEND FOR FREE NEW iiietircre, ond de. 
scribes G.S. facilities, Small Gearing and applications, together with 
handy charts, for those who specify Gearing from 12 to 96 D.P. and 
finer. Will you ask for # oa company stationery, please? 


BAIR Specialties, Inc. 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTLONAL HORSEPOWER GEARS 
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NEW MECHANICAL FASTENING METHODS BOOKLET 


Latest Data on Various Types 01 Mechanical Joints and 





New Control System Extends 


Electrode Life 20-30 Times 
When Spot Welding Aluminum 


A new system called “slope control”, that 
extends electrode life 20-30 times when spot 
welding aluminum with ordinary alternating 
current welders, has been developed by Gen 
eral Electric and is recommended by Reynolds 
Metals Company technical staff. 


Wh —llil 
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Fasteners Now Available Upon Request 
| 


| The Technical Editorial Service of the Reynoids Metals Company has pro- 


duced a new technical book, “Mechanical Fastening Methods for Aluminum.” 


As stated in the foreword, “In addition to welding, brazing and soldering, a 


wide variety of mechanical fastening methods are used to join assemblies 


involving aluminum parts. This book represents an endeavor to supply the 


| designer and manufacturer with data on the various types of mechanical joints 


and mechanical fasteners for use with aluminum.” 








Tip-pressure tracing without (left) 
and with (right) “slope control” 
The new control system restricts the flow of 
welding “arrent during the first few cycles, 


allowing the welding current to build up| 


gradually to maximum. This reduces soften- 
ing of metal under the electrode tip, helps 
maintain tip pressures, and holds down tip 
temperatures, thus reducing “sticking” almost 
to the vanishing point. 

In certain oscillograph curves traced during 
the testing of this system, total amount of heat 
produced at electrode tips was seen to be some- 
thing less than one-sixth the usual amount, 
cutting tip temperature rise tremendously 

For further information on this new system, 


write for your free copy of the Reynolds 


Technical Advisor No. 15. Any engineer, de- 
signer or executive who requests it on busi- 
ness letterhead will be placed on the mailing 
list to receive copies of the “Advisor” 
issued. 

For assistance on any special production 
problem, call on the trained staff of Reynolds 
Aluminum Specialists ready to help you over- 
come difficulties and obtain maximum benefits 
from your aluminum. Call the Reynolds dis- 
tributor listed under “Aluminum” in 
classified telephone directory, or write 


your 
to 


Reynolds Metals Company, 2576 South Third | 


Street, Louisvill 


1, Kentucky 





Reynolds Building Largest Gas- 
Burning Electric Power Plant 


To supply the tremendous electric power 
requirements in its new 80 million dollar 
aluminum reduction plant at Corpus Christi, 
Texas, the Reynolds Metals Company is in- 
stalling 78 internal combustion ergines total- 
ling 256,300 horsepower and driving direct- 
current generators with a total rated output 
of 176,000 kilowatts. Using natural gas for 
fuel, it will be the largest gas-burning engine 
plant so far built anywhere in the world. 











Diagram showing cross-section of 


method 


for fastening with self-plugging 


blind rivets. This is typical of the many explanatory illustrations found in 
Reynolds newest technical book, “Mechanical Fastening Methods for Aluminum.” 


Containing ali you need to know about 
fastening aluminum components, this 


desk reference library 
makes it ideal for easy carrying and ready 
accessibility in the shop 
There are tables of related data for the 
various types of standard rivets, including 
dimensions and number of pieces per pound, 
lengths of rivets for cone-point and button- 
type driven heads, recommended hole sizes 
with shear and bearing areas for both hot and 
| cold-driven rivets, and maximum loads for 
single rivet in shear 
You will find in this book answers for your 
questions on standard and special rivets, stand- 
| ard and special screw fasteners, nails and pins, 
| metal stitching, mechanically formed joints, 
resin bonding and others 
Illustrated above is an example of one of 
the complete diagrams explaining the method 


of riveting, using self-plugging blind rivets. | 


Application of the latest 1951 ‘astening 
methods like these means increased produc- 
tion capacity and lower costs for every type 
of aluminum assembly 

The Reynolds Metals Company states in the 
book that they will be glad to grant permis- 
| sion to any technical writers to use transcripts 


136- | 
page illustrated booklet is a must for your | 
Its handy pocket size | 





from the book. Also, technical writers and 
editors may obtain glossy 8 x 10-inch phoio- 
prints of any of the book's illustrations, 

For manufacturers or designers having a 
pecial development problem not covered by 
this book, Reynolds offers the services of its 
trained staff of aluminum specialists. Let them 
show you how to overcome difficulties and set 
up for fast, economical production. For 
prompt service, call the Reynolds field office 
listed under “Aluminum” in your classified 
telephone directory. 

(A reprint of the book's riveting section, the 
most important mec hanical joining method, 
is available in quantities for distribution to 
students in schools, colleges and technical 
groups without charge. 


For your free copy of the valuable : 
handbook described above, plus a : 
uplete index of Reyuolds tech- | 
nical literature, write on business ; 
letterhead (otherwise price is ; 
$1.00) to Reynolds Metals Com- | 
pany, 2576 South Third Street, : 
Louisville 1, Kentucky. ; 
e | 


Printed in U.S. A. 
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Aluminum Pipe Makes Portable 
Sprinkler Irrigation Reality 


Use of portable sprinkler irrigation systems 
on American farms has grown spectacularly 
since 1945. One of the largest factors causing 
this increase has been the tremendous advan- 
tage of aluminum irrigation pipe. 

Extreme portability due to light weight, 
great strength offering high pressure resist- 
ance, plus rust and corrosion resistance .. . 
all these contributed to the demand for alu- 
minum irrigation pipe and made portable 
sprinkler irrigation a reality. 

During the present emergency, aluminum 
pipe of this type is being used as the basic 
component of the “Superbazooka”, the 3.5 
inch rocket-launcher. If you can find a use for 
extruded aluminum tubing in the design of 
your future products, call the Reynolds Alu- 
minum Specialist . .. let him work with you 
to assure the maximum benefits of aluminum. 
His development and research skill is backed 
by the experienced staff of the Reynolds Tech- 
nical Service. For further information call the 
Reynolds distributor listed under “Alumi- 
num” in your classified telephone directory. 
Or, write Reynolds Metals Company, 2576 
South Third Street, Louisville 1, Kentucky. 





New Idea for Artists’ Medium 


Swiss experiments indicate that 'g-inch alu- 
minum, coated with a porous oxide skin, pro- 
vides a practical and permanent working 
feundation for oil painting. It doesn't tear, 
split or wrinkle like canvas and takes 
storage space. The smootii surface 
easier, gives more brilliant colors. 


less 


Shippers of Defense Material Find 
ee Protects Like Aluminum Foil 














Keeps Moisture Out — Reynolds 
Plain Aluminum Foil is a positive 
barrier against 
moisture vapor. 
and heavier, 
ture-vapor-transmission rate 


transmission of 
In gauges .0015” 
it has a zero mois- 





Cuts Pack Time — Reynolds 
Plain Aluminum Foil offers maxi- 
mum conformity tu the object to 
be packaged. Shapes casily by 
hand. No valuable time lost tying, 
binding or taping 





v 











Neturally Gree roef — 
Reynolds Plain Aluminum Foil 
prevents greases on parts from 
drying out or hardening, thereby 
losing their value. Aluminum is 





paints | 
| leaves less 





naturally greaseproof on beth sides. 























Maintains Top Efficiency In- 
definitely —Reynolds Plain Alu- 
minum Foil does not depend on 
treatments 
ties, therefore it is not affected by 
long exposure to dry air or heat. 


Reynolds 


other 
means 


for waterproof quali- 


Reynolds Pure Aluminum Foil is particu- 
larly suited as an intimate wrap for parts 
which have large air voids and 
dipped without undue bubbling. 


/.bsolutely Non - Absorptive — 
Aluminum Foil 
not absorb dipping compounds as 
barrier materials do 
a direct cash saving on the 
dipping material used. 


cannot be | 
The ease | Reynolds Metals Company, 2576 South Third 





Ne “Spring Back" — Reynolds 
Plain Aluminum Foil is “dead 
soft’ and holds molded contours 
Excellent for parts impractical to 
package by old-fashioned methods 
and materials. 


does 


This 


For your copy of the FREE booklet “How, 
Why and When You Should Consider Pro- 
tective Packaging with Aluminum Foil” write 


with which it conforms to and holds shape | Street, Louisville 1, Kentucky. 


“dead air space” in package. 





Aluminum Medical Chest Another Example 


of Reynolds Parts Fabrication Service 


Complete Facilities Help Manufacturers with Military Orders 


Another example of the complete and valu- 
able service to industry perfermed by the | 
Reynolds Parts Fabrication Service, these 


aluminum medical chests are now being pro- | 


duced for the Armed Forces Medical Units. 
The wide range of facilities available to manu- 
facturers through the use of this service is 
demonstrated by the blanking, drawing, spot- 
welding, seam-welding, finishing and other 
allied operations necessary to produce this 
type of chest. 

Formed of Reynolds .091 
chests have reinforced corners and welded 
gasket retaining channels for strength and 
rigidity. 
tainers to be stacked on any side. Stacked flat, 


| turers’ designs 
Flush mounted hardware allows con- | 


jthe nesting feature of the design prevents 
sliding even when stack is tilted. Gum rubber 
gaskets assure water-proofing. 

Shipping containers like these are only one 
of the many applications of the skill and pro- 
ductien facilities of the Reynolds Parts Fab- 
rication Service. This service provides all 
manufacturers with extra assembly lines when 
needed. Through the use of this program, the 
manufacturer is assured of a steady flow of 


| inspected parts whenever needed and in what- 
Alurninum, these | 


ever quantities desired. Quotations on alumi- 
num parts can be furnished to the manufac- 
and specifications. 

Probably one of the most important features 
of the Parts Fabrication Service is the tre- 


; developments. This 45-page booklet, 





Berwin Fgh Gverenteed 





mendous savings in vitally needed scrap ... 
averaging 30% and often as high as 75% ! 
This results in savings on shipping, storing 
and handling charges plus making important 
scrap readily available for remelting at the 
mill. On “DO” orders where the allocation is 
in pounds of metal, the manufacturer gets full 
value from his allocation, receiving the exact 
number of parts available from the pounds of 
metal allocated. 

For further information on the Parts Fabri- 
cat’, Service and hew it can help your 
production, merely call the Reynolds office 
listed under “Aluminum” in your classified 
telephone directory. Or, write to Reynolds 
Metals Company, 2065 South Ninth Street, 
Louisville 1, Kentucky. 





New Book Tells Complete 
Reynolds Aluminum Story 


A new booklet has been prepared for distri- 
bution to all those interested in modern metal 
“Reynolds 
Aluminum and the company that makes it”, 
is the first complete compilation of the facts 
about the company that did more than any 
other to bring America’s aluminum produc- 
tion up to the point it has reached today. The 
booklet presents the principal operations of 
Reynolds Metals Company under “normal 
conditions” and during the present rearma- 
ment program. 

Profusely iilustrated and handsomely 
bound, the booklet is available upon request 
to those writing on business letterhead. Ad- 
dress the Reynolds Metals Company, 2576 
South Third Street, Louisville 1, Kentucky. 
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HERE'S HOW UNEEPAC WORKS 
Lips are positioned diametrically and ver- 
tically by center section of sealing ring 


Spoces between lips and heel allow fivid 
pressure to act upon each lip 


Positions itself 


y in the 


stuffing box... 


Ses a 


Uneepac 





Lips are protected by the projecting por- 
tion of center section against damage by 
excessive gland pressure. 

Lips ore supported to prevent « lapse or 
distortion by excessive fluid pressure 
Each ring correctly centers itself on the 
preceding ring so that they align vertically 
end nest perfectly 











You CAN SAVE ASSEMBLY TIME by using Uneepac 
because its unique design practically eliminates 
packing installation troubles. 

Each Uneepac ring is made so that it automat- 
ically centers itself on the preceding ring when 
inserted in the stuffing box. Thus, the entire pack- 
ing set is aligned vertically and nested perfectly. 

Uneepac rings nest so that each lip is always 
exposed to fluid pressure and responds instantly 
to its changes. As a result, the assembled Uneepac 
set seals tightly with minimum friction, reducing 
wear on both rod and packing. 


... the new Johns-Manville 
automatic ring packing 


Because each Uneepac ring is a complete self- 
protected packing unit, no header or follower 
rings are generally required—often an additional 
saving in installation time. 

Uneepac is used on hydraulic presses, pump rods 
and plungers, compressors and similar equip- 
ment. This automatic ring packing is available 
for shaft diameters from 58” up. 

For more complete information, ask for Bro- 
chure PK-58A. Address Johns-Manville, Box 290, 
New Yo « 16, N. Y. In Canada, write 199 Bay 
Street, Toronto, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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APPLICATION 
DATA 


Mallory Himag is now being used 
in deflection yokes for television 
picture tubes and is under con- 
sideration for similar use in radar 
sweeps. Experimental work is being 
done with Himag in ignition coils 
and noise filters. And, it may be 
used as a substitute for the silicon 
iron sheet in transformers. 

Significantly, Himag is composed 
of ferrous materials which are com- 
paratively easy to obtain. Techni- 
cal data is available on request. 


*Trade Mark 


Mallory 
Himag* 
A New 


Magnetic Core 
Material 


Offers high physical 
and electrical stability, 
ready availability 


Mallory Himag is a newly developed, magnetic core material . . . 
readily available and possessing characteristics suggesting a 
number of important applications. 

Mallory Himag is fabricated by unique powder metallurgy tech- 
niques which permit the production of numerous special shapes 
as well as conventional bars, dises and rings. In comparison 
with other materials, it provides unusual stability of dimension 
and freedom from warping ..: plus appreciable savings in 
assembly time. 

Mallory Himag offers high permeability with low eddy current 
losses which can be controlled over a wide frequency range. 
Practical, usable limits are from 300 to 1,000,000 cycles. 
Mallory know-how in this specialized phase of metallurgy is at 
your service for the improvement of your product or the devel- 
opment of an effective substitute for critical materials. 


In Canada, made and sold by J ohnson Mattheyand Mallory, Lad., 110 Industry St., Toronto 15, Ontario 


Metallurgical Products and Alloys 





P.R. MALLORY & CO. inc. 


T) Tuners 
Electrochemical Products 
Capacitors Rectifiers 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 
Electromechanical Products 


Resistors Switches 
} ibrators 


Mercury Dry Batteries 





Metallurgical Products 
Contacts Special Metals 
Welding Materials 
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Paper Making Machine — Motion Control 
Vari-Pitch drive synchronizes paper ma- 
chine sections, 


Cigarette Making Machine — Stationary 
Control } rari-Piteb drive provides for in- 
frequent speed changes. 


Automatic tethe = Automatic ee 
sheave gives steplcss speed changes for 
making ultra-fine finish. 


Air Conditioning unit — Stationary Con- 
trol Vari-Pitew drive provides for season- 
al adjustments. 


Pipe T-eading Machine— Automatic Vari- 
Pitch drive gives simple, stepless hand- 
wheel speed changes. 


cutting speed constant as diameter 
of wheel wears. 


om. Pumps — Double Motion- 
any drive provides extra 


Conveyor — Vari-Pitch Speed Changer 
Sue tieiea toed os coon poodeion 
requirements. 


HOW USERS PROFIT 
With Texrope Adjustable Speed Drives 


PT‘ AKE A TIP from these users. Get the 
+ speed you need for peak efficiency 
by adding Texrope variable speed drives. 
Best of all, no elaborate equipment ~ 


no special costly motors are required. 


You'll increase efficiency .. . get max- 
imum output when you adjust speed to 
meet variations in: the part processed; 
tooling; machine loading ; and temper- 
ature and humidity. 


There's a type or size Texrope ad- 
justable speed drive to fit any require- 
ment. Whether you need to change 
speeds rarely or frequently — when the 
machine is shut down, or when it's 


running — whether you're using one 
horsepower or 50, Allis-Chalmers can 
supply you. 

In addition, Allis-Chalmers offers 
you more than the drive itself. A-C of- 
fers the extra engineering skill that 
naturally results from having more in- 
dustrial V-belt installations than any 
other manufacturer. This in itself is 
important, 


Get section 20P50 for complete en- 
gineering information on Var:-Pitch 
sheaves from your A-C Authorized 
Dealer or Sales Office, or write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


Texrope and Veri-Pitch ore Allis-Chalmers trademarks, 


ALLIS- CHALMERS ~ 


Propuct ENGINEERING 


Aucust, 1951 








| ie from These Types 7 
of Variable Speed Drives 


VARI-PITCH SHEAVES for 
A-B, B, C, D, and E belts 
— speed variation 15% to 
25% per sheave. Capacities 
1 to 125 hp. Stationary 
type — for changing speed 
when motor is stopped 
Motion Cortrol type —for 
changing speed when motor 
is running 


WIDE RANGE VARI-FITCH 
SHEAVES for Q or R wide 
belts provide up to 2 to 1 
speed range fractional 
to 40 hp. Available in Sta- 
tionary Control and Auto- 
matic types 


VARI-PITCH SPEED CHANGER 
— enclosed unit for adjust- 
ing speed while machine is 
in motion. Provides up to 
3.75 to 1 speed range, Ca- 
pacities 1 to 75 hp 
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AN ELECTRIC 
ower -Packer 








---and you can DEPEND on it! 


Blackhawk recommends this highly efficient, four-piston, positive- 

displacement pump unit with full confidence. It is the only adequate 

answer for the many problems presented by 6-volt D.C. hydraulic operation. 

Over five years of closely-observed service, in varied applications, reveal that 

this design has hurdled all the problems of battery-operated pumps. Its maximum 
efficiency eliminates costly down-time and battery failure. 


Six Big Advantages of the Electric Power-Packer 


1. Speed — it lifts the load *hree times 5 Quiet, Smooth Operation — no peak 
faster than hand operation loads on the battery 





2 Remarkable Efficiency means low bat- 
tery drain. 

3 Positive Displacement — no slippage 
under varying temperature and load 
conditions. 


6 Simple Installation — it is a complete 
package — pump, reservoir, valve and 
electric head. Or it can be secured 
without a reservoir for converting 
hand-operated Power-Packers. It is 


4 Control is simple, precise! It lifts and } 
easily a japted to remote operation 


lowers at any desired speed — and 
holds the load, too, 


The Electric Power-Packer is a complete control unit. It is available in 
two models — covering an extensive, practical operating range. 


BLACKHAWK |\tincucwour mousy 
HYDRAULIC 
EQUIPPED 


PIONEER SPECIALISTS IN HIGH-PRESSURE HYDRAULICS FOR 25 YEARS 
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HREE MORE HYDRAULIC 
Power-Packer PACKAGES! 


i ia - 
OTR te eras 


THE HAND-OPERATED 
Power -Packer, Jr. 








Its LOW-COST permits hydraulics on 
a broadened range of equipment 


This refined, compact pump series has proved extremely practical for 
equipment which must be priced at an especially low level. It has 
the added merit of serving in close quarters and where extra weight 
is undesirable. It also is an adequate emergency or stand-by unit for 
hydraulic power- -driven systems. Power-Packer, Jr., pumps are available 
for three maximum pressure levels . . . 6000, 5000 and 2500 p.s.i. 


A POWER-DRIVEN 
Power-Packer 


A variety of power sources can be used to operate this Power-Packer series. This unit 
combines a pump, valve and reservoir in one package . . . and that means reduction of 
installation costs and problems. The pump, with its positive displacement and high- 
pressure range, has the same dependable characteristics of Blackhawk’'s popular P-104 
pump. The valve exerts precision throttling in both raising and lowering 
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Mobilization Note: 





If you are producing or quoting on 
a DEFENSE PROJECT requiring 
hydraulic components remember 
that Blackhawk is a veteran in 
meeting government specifications 
in fulfilling complete responsi- 
bility for other manufacturers, in- 
cluding cost analysis and engineer- 
ing development if needed. This 
experience is ai your service 


Blackhawk Mfg. Co., 5300 W. Rogers 
Milwaukee 1, Wisconsin 


You are invited to request bulletins on each of these new develop- 
ments and other Blackhawk Hy:'raulic products for original equip- 
ment. Engineering counsel is willingly furnished — in confidence. 


BLACKHAWK 
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Portion of Mt. Vernon's Tool & Die 
Shop. Here is every facility for 
precision work 


ee 


aN 
> 


Dependability is Qaawed how! 


At Mount Vernon, we have completely coor- 
dinated designing, engineering and die building 
facilities under one roof. The activities of our mod- 
ern and extensive die shop are closely integrated 
with those of other departments, with the result 
that long-life, accurate dies—yielding clean, flaw- 
less castings—are assured. 


When considering a manufacturing procedure, 
therefore, remember not only the outstanding econ- 
omies inherent in die casting, but also 


Mount Vernon's Complete Four-Fold Service 
(1) Consultation —M.V. can help you with 
design and production problems by making recom- 
mendations based upon your specific requirements. 


(2) Die Making —M. V's up-to-the-minute tool 
and die shop equipment, plus long experience 
and highly skilled personnel, assure a dependable 
source for quality dies 

(3) Castings —M.V. castings, meeting ADCI 
standards, are guaranteed “on grade” at all times. 


(4) Machining ~-M.V. machining facilities can 
handle every machining operation that castings 
may require. 


We shall welcome the opportunity to serve, 
and assist you—as we have assisted many others 
—to increase your output, improve your products, 
and hold down your production costs. 


MT. VERNON 
DIE CASTING CORP. 


MT VERNON NEW yORk« 
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Why the aircrait 
industry relies on PL, 
for accurate testing 


P.I.V. Tachometer Test Drive can 
handle four units simultaneously. 
Two shafts may operate in one 
direction and two in the opposite 
direction. 


P.LV. provides exact speed selection in 
an infinite number of positive settings 


To simu ate flight conditions without the neces- 
sity of testing on engine blocks—the aircraft in- 
dustry again specifies Link-Belt’s P.I.V. Variable 
Speed Drive 

For P.1.V. allows pre-selection of any speed with- 
in normal operating range and maintains i accu- 
rately! Successful applications have been made for 
such aircraft accessories as tachometers, magnetos, 
pumps, governors, generators, instruments, com- 
pressors, superchargers and vibrators 


If you need accurate speed control for either pro- 
duction or field testing, call the Link-Belt office 
near you. They'll supply all the facts on P.L.V.— 
the variable speed drive that’s not dependent on 
friction. 


LINK-SELT COMPANY: Chicago 9, Indianapolis 6, Philadel- 
Py 40, Atlanta, Houston 1, Minneapolis 5, San Francisco 24, 
os Angeles 33, Seattle 4, Toronto 8, Springs (South Africa). 
Offices, Factory Branch Stores and Distributors in Principal 
Cities. 12,598 
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Self tooth-formin 
chain grips soothed 
wheels positively with- 
out slippage— gives the 
speed you need at any 
setting. 


An infinite fumber of 
positive, stepless speed 
adjustments may be 
made with manual, 
electric, pneumatic or 





ydraulic controls. 





You can get minute 
\ speed changes and 
maintain them acce- 
rately while operating 
under full load. 


All-metal, totally en- 
closed — unaffected 
atmospheric condi- 
tions. All vital operat- 
ons gests splash-lubri- 
cat from 8 common 
housing reservoir 


Easy-view speed indi 
cator facilitates speed 
selection and adjust- 
ments to meet all re- 
quirements 











L-0-N-G CREEPAGE PATH 


assures electrical performance 


... when you use T & B Self-Insulated 


Sta-Kon® Terminals* 


Terminal insulation extends beyond the terminal body 
in new T & B Self-Insulated Sta-Kons. That means a 
longer electrical creepage path — extra assurance of 


equipment performanc¢ e! 


These new components eliminate risk of shorts 
between closely-mounted terminals. Metallic portion 
retains all the proved advantages of the Sta-Kon design 
—high conductivity, permanent grip. Lightweight nylon 
insulation prevents metal-to-metal contact between 
terminals... without an extra insulating operation. It 
withstands action of gasoline, naphtha, hydraulic fluids, 
It’s color-coded for quick identification — translucent 


for easy inspection. 


SIMPLE, SURE ASSEMBLY 


One operation stakes terminal to wire with terrific 
force ... holds wire insulation firmly 

inside terminal. SHuure Strake® = Hand 
Tools apply 1-ton staking pressure 

every time—jaws can’t open tll 


full force is exerted. Air tools 





available too—hand-he ld or 


bench-mounted 


ENGINEERED RIGHT — 
DISTRIBUTED RIGHT 
Self-Insulated Sta-Kon Terminals 
are typical of the many T & B quality Teena’ a 
fittings recently re-designed to give 
you outst inding performance at 
lowest installed costs. Like all T& B 
fittings, they're furnished 100° through . ENGINEERED 
local T & B distributors under the T & B Plan. peosucy 
for every 
wiring job 
in the 
complete T & B 
THE THOMAS & BETTS CO, scossors ~<a 
ag INCORPORATES for all 


16 Butler Street, Elizabeth 1, New Jersey conductors and 
raceways. 


*Potent applied for tPatent Pending 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 


Our Field Design Engineers are ready to help you on special fittings problems. Ask your nearest T & B Distributor to arrange te have one get in touch with you, 


r . 
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TO TON 
/ SPHERICAL 
/ ROL 


BEARINGS 


riding herd on railroad cars 


Whiting Corporation’s amazing Trackmobile drives from 
the rood right onto the tracks, where it spots, switches and 
hauls railway cars with ease. The Torrington Spherical 
Roller Bearings in the track axles deliver smooth, even 
power—unaffected by the heaviest loads. 

Self-aligning Spherical Roller Bearings absorb binding 
stresses despite long center distances or possible shaft 
deflection. A minimum of maintenance is required. 

Your heavy-duty equipment can benefit from the auto- 
matic self-alignment and precision quality of Torrington 
Spherical Roller Bearings. Our engineers will be glad to 
help you work out details of design and application. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. + Torrington, Conn. 
District Offices and Distributors in Principal Cities of United States and Canada 


a 
SPHERICAL 
TORRINGTON 0:77 BEARINGS 


SPHERICAL ROLLER + TAPERED ROLLER + STRAIGHT ROLLER + BALL + WEEDLE + NEEDLE ROLLERS 





For the transmission of force and motion from one machine 
component to another, Heim Unibal Spherical Bearing Rod 
Ends are more dependable, more efficient, and less costly. 


A single ball rotating in bronze bearings has universal motion. This 
ball is bored to fit the shaft or stud which passes through it The rod may 
carry force in a s angle direction, change the direction through a bellcrank, 
or change reciprocation to circular motion 


The Heim Unibal principle provides a larger surface supporting 
area, and because of this larger area, is not subject to, false brinelling. Greater 


% Misalignment of stud or 
shaft is corrected in all direc- 
tions. 


% Heim Unibal Rod Ends elim- 
inate the necessity for special- 


radial and axial thrust loads are carried, longer life, improved linkage design, 


ly machin m ts. 
smoother, mechanically perfect operation .. . all are assured y machined components 


% The steel ball is hardened, 
precision ground and lapped. 
The bearing inserts are of 
bearing bronze. 


% Made in a wide range of 
sizes in both male and female 
types. 


The high speed automatic printing 
press, on which Heim Unibal Spherical 
Bearing Rod Ends are used, is made 
by The Chandler & Price Co., Cleve- 
lend, Ohio. 


Bearings and Rad Ends catalog sent on request. 


THE HETM COMPANY. 
, €ON 
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How to cut assembly operations 
and speed production with 


TYRON 


MOLDINGS 


cut production costs 


combine multiple 
assembly operations 





reduce rejects 





mold in fastening 
facilities easily 
choose irom 
wide range of colors 


STYRON 


brand plastic 


Propuct ENGINEERING — AucusT, 


Here is another example of how the 
design freedom of Styron (Dow poly- 
stvrene) enables industry to cut 
costs. This quality plastic is used by 
the refrigeration industry as a basic 
raw material which out-performs all 
others in the special capacities where 
it serves. The moldability of Styron 
(moldings of 600 square inches in 
area are easily ‘fabricated) permits 
production men to combine what 
formerly were multiple assembly 
operations into a single one. The 


elimination of such assembly steps 


raises production rates and lowers 
costs. Styron also helps improve 
product appearance. It comes in a 
wide range of colors that will not 


chip or peel from the finished article. 


Styron brand plastic is a basic raw 
material already doing yeoman serv- 
ice in a number of great industries, 
including television, radio, appliance, 
electronics, and housewares. For 
further information for its possible 
applicability to your manufacturing 


operation, write Dow today. 


Plastics Division—Dept. Pi-76 


THE DOW CHEMICAL COMPANY -« 


New York « Boston « Philadelphia « Washington « 


Atlanta « Cleveland + Detroit + Chicago « 


MIDLAND, MICHIGAN 


St. Lowis + Houston 


Los Angeles « San Francisco « Seattle « Dow Chemical of Canada, Limited, Toronto, Canada 


The Styron label is 
the hallmark of quality 
an plastus goods. 








Reprints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Fig. 1 — Cut-away drawing of Hyster HySpeed Winch showing position of six oil seals. 


Adoption of stock designs and sizes of oil seals often 


effects economy for varied production runs 


Appreciable savings can be achieved on 
varied production runs when the prod- 
uct design can take full advantage of 
stock types and sizes of oil seals. Many 
times only slight modification of hous- 
ings and shafts will make these savings 
possible with no sacrifice in machine 
efficiency and performance. A good ex- 
ample is the Hyster HySpeed tractor 
winch shown in cut-away drawing Fig. 1 

On the surface a tractor winch ap- 
pears to be a simple mechanism. Actu- 
ally, because of the rather grueling and 
varied performance requirements, it 
becomes a rather complicated device 


incorporating two separate gear cases, 


Fig. 2— National 50,000 series leather oil seal. 


a clutch and seven ball bearings. Ob- 
viously, performance depends largely 
upon the effectiveness of the oil seals 
which protect these bearings and gears. 

In this Hyster Winch, a total of six 
stock-design National 50,000 series 
single-lip, spring-loaded, leather oil 
seals (Fig. 2) are employed. They range 


to 4! shaft size. 
Two of these seals are mounted back to 
back on the pinion shaft (A) to fulfill 


the function of a dual-lip seal and thus 


in size from 24% 


obviate the necessity for special tooling. 

Aside from these “dual-mounted” 
seals no two of the other four are of the 
same size and yet each is a standard- 
size seal produced from existing tools. 
As can be seen from a study of the 
drawing, the simplicity and soundness 
of the machine design permits the ut- 
most of flexibility with respect to the 
LD. and O.D. of the oil seals. 


Fig. 3 Hyster HySpeed Winch on typical track 
type tractor 


Perhaps you can make similar sav- 
ings in the designs on which you are 
presently working. A thorough check 
with National engineers will be well 
worth your while. If, however, special 
designs are necessary we will be glad 


to place our experience at your disposal. 


“Let Your Decision be Based on Precision” 


NALIGNAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 


General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert Ohio 


CALL IN A NATIONAL ENGINEER FOR RECOMMENDATIONS 


BurraLo, N. ¥ Room 1124, Prudential Bildg., Mohawk 9222 

Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bidg., Yellowstone 2-2720 

302 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 
WICHITA, KANSAS — 


CHICAGO, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
Detroit, MICH 
Downey (Los Angeles Co.), CALIF. 


MILWAUKEE, Wis 
New York City, N.Y 
PHILADELPHIA, PA 
REpwoop City, CALIF 


SYRACUSE, N. ¥ 


WEST SPRINGFIELD, Mass 


519 South Broadway, Wichita 2-6971 


647 West Virginia Street, Broadway 1-3234 
122 East 42nd Street, Lexington 2-8260 


401 North Broad Street, Bell- Walnut 2-6997 


Broadway and National, Emerson 6-3861 
1025 Elm Street, Springfield 2-1881 
P.O. Box 1224, Baldwinsville 662 
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ADHESIVES AID 

a hobby horse tightly bonded to the body, eliminating floors, bulkheads and otheg/surfaces prone to wear are given 
mechanical fasten@g. This manufacturer reports an amazing protection with “Coroggfd” coatings. These coatings are 
50% saving in proc designed to meet varyigg corrosive and abrasive conditions. 


SEE WHAT ADHESIVES ARE DOING TODAY 


In literally thousands of industrial applications, 3M adhesives are 
demonstrating a remarkable and profitable versatility. The appli- 
cation of adhesives, coatings and sealers has, in many cases, affected 
money-saving production short-cuts. In the face of metal shortages, 
adhesives often give manufacturers a new, reliable method of fasten- 
ing component parts. And adhesives have shown many manufac- 
turers how to make a better product . . . at reduced costs. 


3M's leading position in the adhesives field is built on a close rela- 
tionship between 3M chemists, field engineers and the customer. 
Field engineers are available as advisors, to specify the right product, 
and help to fit that product into your operation. 3M adhesives are 
quality adhesives . . . and will do a quality job for you! 


Why not investigate the rich potential that adhesives, coatings and 

sealers hold for you? For more complete information, contact your 
SEALERS SERVE IN THE AIRCRAFT INDUSTRY as integral gas 3M salesman. You are also invited to write for our interesting, 
tank sea'ers making each wing one large fuel tank, and 32-page booklet on adhesives, coatings and sealers. Address 3M, 
eliminating the weight and expense of separate fuel cells. Dept. 48, 411 Piquette Avenue, Detroit 2. 


ADHESIVES AND COATINGS DIVISION « MINNESOTA MINING AND MANUFACTURING COMPANY 


411 PIQUETTE AVE., DETROIT 2, MITH., GENERAL OFFICES: ST. PAUL 6, MINN 
CANADIAN AND EXPORT SALES: 270 PARK AVE. NEW YORK 17, N. Y. 
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8OBxx, 81Bxx and 
94Bxx Steels 


with maximum properties 


ALLOYS 


Maximum hardenability in very low alloy steels, 
with dependable uniformity of results, is assured by 
the addition of Grainal alloys. 





The use of Grainal alloys promotes maximum 
hardenability with minimum amount of boron. The 
possibility of obtaining undesirable effects resulting 
from over-treatment by boron is avoided by the 
action of other elements of Grainal alloys in 
combining with oxygen and nitrogen and permitting 
full utilization of the low boron content. 


More than a million and a half tons of steels made 
with Grainal have proved the superiority of these 
alloys in producing maximum hardenability. 


VANADIUM CORPORATION OF AMERICA 


OLEXINGTON AVENUE NEW VORA “ V¥ -« pers H 4 FELAND «© FIPISBUR 
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RIVNUT set in wood provides 
clean threads for TV fastening job 


Using wood screws to fasten the back of television 
sets is unsatisfactory because frequent removal of the 
screw quickly wears away the wood. This problem 
was solved for one leading manufacturer by splined 
Rivnuts. Imbedded and upset in the wood frame, 


Rivnuts provide at least six clean metal threads for 





screw attachment. Bulge formed by upsetting holds 
Rivnut fast. Splines take care of torque. 


The splined Rivnut is only one of many types of 

Rivnuts that solve tough fastening problems in wood, 

metal, plastics, many other materials. Consult a 

Splined Rivnut engineer for help with your fastening problem. 
RIVNUT The B. F. Goodrich Co., Dept. PE-81, Akron, Ohio. 








TORQUE? MATERIAL? 


What’s your 
toughest aN 
fastening 


Special Rivnuts with splined Firm grip of upset Rivnut on Even in thin materials, Rivnuts 


problem? shafts or key (above) supply material, plus special closed provide at least 6 threads for 


needed torque resistance end, gives tight seal. attachment 


- 
s 
oa 





ATTACHMENT? FINISH? LOAD? 
7 RIVNUTS 
lick 


Fasten with Rivnuts—fasten to | Rivnuts can be installed after Typical Rivnut thread strength them alll 
Rivnuts. Makes possible multi- paint or porcelain finish is 6-32—964 Ibs.; 8-32—1096 Ibs 
ple fastening. applied 10-32—1326 Ibs.* 


smn 











17") TTTFP NT RE NN 








. 1-7 NN eM NA RII 
‘Figures given for aluminum. Loads for brass and steel Rivnuts about double 


B.E Goodrich SEND NOW 


FOR FREE RIVNUT 

{ | DEMONSTRATOR 

‘ =] Shows with motion how Rivnuts 
\ work. Explains construction 


gives proved applications 
Write to The B. F. Goodrich 
The only one-piece Company, Department PE-831, 


j ; ; Akron, Ohio. 
blind rivet with threads son, Case 
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| PROBLEM | 


Hew to Conserve or Replace Nickel 


in Radio Tube Parts? 





|GENERAL PLATE | 





Provided the Solution with Aluminum 


Clad Iron...A Composite Metal. 








Enlarged section of 


. at . Aluminum Clad tron 
Europeans faced with a critical nickel shortage i 


during World War II, conserved large amounts 

of nickel by using an aluminum clad iron as a metals clad to base metals, Base metals clad to 
radio tube anode material. base metals, Silver Solders, Composite contacts, 
buttons and rivets, Platinum fabrication and re- 
fining, Age-hardenable #720 Manganese Alloy. 
Write for information. 


With today’s increasing nickel shortages, radio 
tube manufacturers are faced with a similar prob- 
lem. General Plate has provided a solution by 
developing techniques which enable it to provide 
aluminum clad iron material for use in. radio tube 


applications. | Have You a Composite Metal Problem? 


General Plate can solve it for you 
No matter what your metal problem, it will pay : 


you to consult General Plate. Their vast experience G g a» g ica A L oO L AT E 


in cladding precious to base metals, or base to = : 

base metal combinations can overcome your prob- Division of Metols & Controls Corporetion 
your p 38 FOREST STREET, ATTLEBORO, MASS. 

lems . . . often reduce costs as well. 


General Plate Products include . .. Precious 


Propucr ENGINEERING — Aucusr, 195 





FOR GOLD. 
— Simup!*"BRASS AND 


BRONZE COATINGS 


With shortages and restrictions on .retals, you con keep your production line 


moving with SIMUPLATE—a practical new organic coating. When applied 


over properly prepared surfaces it develops the bright lustre of either polished 
gold, brass or bronze. It’s passed many exhaustive tests for wearability under 


all types of conditions. 


Let us tell you more about SIMUPLATE and show you how easily yeu can get 


striking effects with combinations of SIMUPLATE finishes. Write or call today.. 


Superior on-the-job 
performance and quality 
have linked Industrial 


Finishes by STANDARD 
to Industry since 1870 


Finishes to meet U. S. Government specifications. 


STANDARD VARNISH WORKS 


Makers of Fine Finishes Since 1870 
NEW YORK CHICAGO 

2600 Richmond Terrace 2600 Federal Street 

Staten Island 3, N.Y. Chicago 16, lll. 
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Service records prove the unusual ability 
of Whitney Chain Drives to deliver full 
rated horsepower day in, day out, with- 
out failure. To you, as a designer or user 
of equipment, this means time and dol- 
lars saved. Production goes up and stays 
up, while costs come down. 


HERE’S WHY — the rolling contact 
of finely finished, alloy steel chain, mesh- 
ing into accurate, cut tooth sprockets 
eliminate power loss because there is no 
slippage or friction loss. They deliver 
constant power smoothly and efficiently. 





In addition, they absorb shock loads 
without breakage. And Whitney's alloy 
steel construction assures exceptionally 
long operating life . . . a vital point in 
keeping maintenance costs down. 


But that’s not all... Whitney Chain 
Drives simplify design problems. They 
can be operated on long or short centers 
without tension or excess bearing loads 

. drive shafts clockwise or counter- 
clockwise, simultaneously. They can be 
installed or taken off without 
dismantling shafts or bearings. 







































































And Remember Whitney Service 
In addition tothe service facilities of more 
than 130 Whitney Distributors, Whitney 
maintains a network of 15 Field Engi- 
neering Offices, located throughout the 
country. The experience gained through 
more than 50 years of solving drive prob- 
lems is at your service. From the complete 
line of Roller, Silentand ConveyorChains, 
Whitney Engineers can recommend, 
without bias, the proper type of drive for 
your application...the chain drive which 
will give you the best service at lowest 
cost. Consult your nearest Whitney Field 
Office or write us direct for catalog and 
complete information. 


WHITNEY CHAIN COMPANY 


204 HAMILTON STREET, HARTFORD 2. CONN 
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WOLVERINE 
COPPER TUBING 


Wl ON D.O. 


but we’re not forgetting YOU 


Copper and copper base alloy tubing is specified on many 
Defense Orders. Wolverine tubing is often selected because 
it is, as you know, quality-controlled from ore to finished 
product and, therefore, conforms to the high standards 

that must be met. 


Incidentally, Wolverine has been manufacturing copper and 
copper base alloy tubing for well over thirty years. 


But like all other manufacturers, we are cognizant of 

the division of our obhgations. Your needs, too, are recog 
nized. Not all the copper tube we produce daily is earmarked 
for emergency use. The maximum percentage allowed by 
government regulations is being produced to take care of 
essential domestic needs—your other needs. 


Whatever tube you can get, utilize it to the best advantage. 
Employ it judiciously and we shall all get along very 
well until the emergency is over. 


Sag INE TUBE DIVISION 


& Hecla Consolidated Copper Company 
INCORPORATED 


Manufacturers of seamless, non-ferrous tubing 


1415 CENTRAL AVE. ¢« DETROIT 9, MICH. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
; ‘Sales Offices ‘in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N. Y. 
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Model 6-W Dynamatic Water-Cooled Coupling, driving a No. 8 
National wire jacketing extruder from « 19° HP, 1800 RPM cage 
motor in the plant of a large electrical manufacturing company. 


NYNAMATII WATER-COOLED 
—_ se = 


POWER COUPLINGS 


Adjustable Speed Drive from AC Source 


WIDE SPEED RANGE Dynamatic Water-Cooled Couplings provide adjustable speed drive direct 
from an AC power source for a wide range of industrial applications. 
They transmit rotation from a driving *o a driven member without 
CCURATE SPEED CONTROL mechanical contact, with stepless adjustable control and almost instan- 
taneous response. A simple method of providing adjustable speed from a 
constant speed source (or vice-versa) with full torque starts. 


TANTANEOUS RESPONSE 


EPLESS SPEED ADJUSTMENT 


TH TORQUE TRANSMISSION Effective water-in-the-gap cooling permits large capacity in small space; 


TALLY ENCL design provides complete protection against atmospheric impurities. 


Standard sizes are available for transmitting torques of 50 pounds feet 
to approximately 5,000 pounds feet. Units up to 200,000 pounds feet or 
COMPACT EFF larger can be built to order. 


»IMPLE 


Write for Illustrated Booklet WC-1 


DYNARATIC CORPORATION - sieces, 


® =~". Subsidiory of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Dynamometers ° Oil Well Draw-Works Brakes ° Adjustable-Speed Couplings ‘ Eddy-Currert Brakes 
Ajusto-Spedes . Shovel Clutches . Press Drives ° Lift Truck Clutches . Electronic Controls 
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This fastener 


works 


through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


Simmons 


Spring-Lock + Quick-Lock + Roto-Lock 
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HERE'S HOW SPRING-LOCK WORKS 


1. Insert fastener. 2. Half-iurn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 

@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 


Installation is QUICK: a half-turn locks it 
in place 

@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 








MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
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Left—Shaft made from free-machining brass rod has been peened by rotary multiple-blow riveter 
Right—Brass plate and hollow shaft have been assembled by staking. 


Parts of Free Machining Brass 
Successfully Riveted and Staked 


Cold upsetting, such as riveting and 
staking of assemblies, can be success- 
fully carried out with free turning brass 
rod, Bridgeport Alloy No. 6 (copper 
61%, lead 2.4%, remainder zinc) pro- 
vided the parts and tools are correctly 
designed. Many watch, clock, tele- 
vision and radio concerns are using this 
alloy in various degrees of temper. 

Although the ductility of high leaded 
brass used in screw machine rod is 
limited, it is sufficient tc permit some 
cold working. If too much stock is left 
for riveting in the assembly of a shaft 
and gear, for example, cracking is liable 
to occur. At the same time, less up- 
setting is necessary if the two parts 
have a fairly snug fit. This is especially 
true in staking. 


Alloy Selection Important 
Often manufacturers call for mate- 
rials with considerably less lead to 
facilitate staking and riveting. This is 
necessary where the operation is 
severe. However, in many cases it 
might be advantageous to try free cut- 


Propuct Encineertnc — Aucust, 1951 


ting brass rod with; less temper than 
normally used for machining purposes. 

The lower leaded brasses, unless 
absolutely needed, increase the ma- 
chining cycle thus adding to the cost 
of producing the part. 

Holding fixtures should be designed 
to hold the parts as rigidly as possible 
without the danger of binding due to 
variations in tolerances. If the parts 
to be assembled are not held accu- 
rately, punch breakage of staking tools 
may be increased. 


Punch Design Importcnt 

Where possible, staking punches 
should be designed to take a shaft 
without too much play. This, along with 
a firm holding fixture, will prevent 
parts from being distorted and pro- 
ducing uneven staking. 

In the riveting or peening of parts 
in assembly, multiple-blow machines 
often improve the job, especially when 
the parts are of delicate design. 

Selection of steels for punches and 
hardening technique can often im- 





prove the operation. In some cases, 
punches are hardened to such a degree 
that the impact strength of the material 
is lessened. A happy balance between 
hardness and impact strength will 
lengthen the life of punches. 


Knurling, Roll Threading 
Possible 

The use of free turning brass rod 
for knurling and roll threading in screw 
machines is also increasing. 

To keep pace with this trend, it 
has been necessary for the brass mill 
to carefully contrc! temper to give free 
machining rod sufficient ductility to 
permit cold ceformation and at the 
same time, the highest 
machinability rating for top screw 
machine production. 

In sizes from 4° up, the temper of 
this rod is kept low enough to permit 


maintain 


knurling and roll threading, yet main- 
tain its free-cutting characteristics. 


Temper High On Small Sizes 

In sizes below 4", a slightly higher 
temper is maintained to insure against 
bending and buckling during machin- 
ing. Some difficulty may be encoun- 
tered with this temper in riveting, 
staking, roll threading and knurling. 
If so, it may be necessary to change 
to a softer temper or switch to a 
lower leaded material, such as medium 
leaded brass, Bridgeport Alloy No. 2 
(copper 63%, lead 1.8°%, remainder 
zinc). This alloy will permit greater 
cold working with little increase in 
machining cycle. 

Bridgeport’s Laboratory is ready to 
give manufacturers al! the help pos- 
sible to select the correct alloy in tem- 
per to successfully rivet, stake, roll 
thread or knurl their products. (6927) 


Ductility of free-machining brass rod is shown 
in bead knur! and rolled thread on perts shove 
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“In ovr continuing program to design 
even higher quality into Yale and 
Towne material-handling equipment, 
we find PRODUCT ENGINEERING our 
most dependable and complete source 
of original equipment information.” 


Says C. S. Schroeder, 
Director of Engineering, 
Yale and Towne Mfg. Co., 
Philadelphia, Pa 








HE DESIGNS MATERIAL-HANDLING EQUIPMENT... 


HE READS PRODUCT ENGINEERING 


To sell components to the material-handling industry... 
and to every other volume purchaser of Original Equipment” 
..» PRODUCT ENGINEERING is your top advertising buy ! 


Wen you want your advertising to reach and 
sell the men who select, specify, approve and 
purchase all kinds of parts, materials, compo- 
nents and finishes— concentrate your advertising 
in ProDUCT ENGINEERING. 

This is the only product-design magazine top 
design engineers everywhere in industry pay to 
read. And this magazine's more than 18,000 en- 
gineering-management-concentrated subscribers 
sparked the purchase of more than $17 BIL- 
LION worth of machinery, equipment, and 
appliance components last year alone! 

Investigate! Compare! Get the FACTS! Then 
you will know why the Original Equipment 


PRODUCE 
ENGINEBRING 


Market's biggest buyers read PRODUCT 
ENGINEERING with the enthusiasm only paid 
subscribers generate... and why Propuct 
ENGINEERING gives you top coverage and pene- 
tration of the Original Equipment Market at 
lowest cost 

See your PRODUCT ENGINEERING representa- 
tive soon. He's fully prepared to show you the 
detailed facts of the Propuct ENGINEERING 
story — its paid circulation . . . its editorial and 
technical news coverage . . . its advertising scope 
and power. You should have these facts — ask 


to see them now. 


A McGraw-Hill Publication 


McGraw-Hill Building, New York 18 
DISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicugo 11 * Cincin- 
noti 8 * Cleveland 15 * Dallas 1 * Detroit 26 * Los Angeles 17 


New York 18 * Philadelphia 3 * Pittsburgh 22 * Son Frencisco 4 


PRODUCT ENGINEERING CARRIES MORE ORIGINAL EQUIPMENT* 
ADVERTISING THAN ANY OTHER MAGAZINE IN THE WORLD! 


* Every company which manufactures 
machines, equipment or appliances is 
a part of your giant Original Equip 
ment Market. To reach and sell this 
big, repeat-order market, almost 600 
display advertisers now invest, in 
PRODUCT ENGINEERING’S proved 
readership, far more advertising dol- 
lars than are invested in the readers 


of any other design magazine. These 
advertisers Anow that from the men 
who read Propuct ENGINEERING 
flows the authority to specify, ap 
prove, and buy their products. . . in 
big quantities and in repetitive orders 
which boost volume and cut sales 
costs down. 


AMERICA'S NEW PRODUCTS READ PRODUCT ENGINEERING 
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WASHINGTON STEEL CORPORATION 
Microkeld Stainless Steel 


WASHINGTON, PENNSYLVANIA PHONE: WASHINGTON 5900 








T. Ss. FITCH 
PRESIDENT 


August 1, 1951 


OPEN LETTER TO THE DISTRIBUTORS OF MICROROLD STAINLESS STEEL SHEETS 


The current demand for Type 430 sheet is certainly a tribute to you 
distributors, and we want to take this opportunity to thank you for 
a job well done. 


Because there is not sufficient nickel we asked our distributors, 
in July 1950, to explore the practicability of substituting Type 
430 straight chrome stainless steel. While it is recognized that 
Type 430 is not a "cure-all", there are many applications where it 
does adequately provide the required corrosion resistance and other 
desirable characteristics. 


We also wish to reassure you that we shall endeavor to allocate our 
production in an equitable manner. 


Cordially yours, 
WASHINGTON STEEL CORPORATION 


‘ 


T. S. Fitch 
President 


PS.--You are aware of the fact that the government 
regulations require us to supply 40% of our pro- 
duction for Defense Uses; this obviously means 
that we cannot provide as much tonnage for non- 
defense purposes as we used to provide, nor as 
much as we would like to provide, at this par- 
ticular time. 


oe oe - 
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aterials ~ AVAILABILITY 
AND TRENDS 


1 





SHORTAGES TO Most Washington planners are convinced that shortages will persist 

CONTINUE in metals for a year or more, no matter what happensin Korea. But that 
doesn't mean controls won't be relaxed in case of an honest-to-goodness 
truce. Thechief effect ofa truce would be a psychological one--business, 
congress and the administration would all feel it. 

The administration could make acase for continuing, and even widen- 
ing, priority and allocation controls if it wants to. It doesn't need any 
further act of congress for this phase of mobilization. The defense act 
of 1950 says priority and allocation powers are to extend to June 30, 1952. 
But there'sacatch. The lawalsosaysthatafter June 30 of this year, the 
powers are to be used to the extent necessary tocarry out national defense 
contracts entered into by July 1 of this year. Whether continuation of 
stringent controls over all production could be justified under this pro- 
vision is a question. The outlook for continued shortages gives the ad- 
ministration some support for its views. 





MILITARY In Wilson's July 1 report to President Truman, he said that military 

CONSTRUCTION construction ami end items would rise from a current delivery rate of 
$1.5 billion a month to $4 billion a month by mid-1952. Demand from 
the defense supporting industries will also mount over the next 12 months. 
Against this isa scheduled increase in production for only aluminum and 
some forms of steel. 

If key planners are right, shortages caused by defense work will get 
worse over the next 12 months even if the shooting ends in Korea. An 
indication of their thinking is the new national production authority order 
regarding set-aside of carbon bars to fill controlled materials plan al- 
lotments. The set-aside of hot rolled carbon bars and reinforcing bars 
was increased from 55 to 65 percent; cold finished carbon bars from 50 
to 55 percent. Barsare among the scarcest of steel products now, along 
with plate and structural shapes. 





ALLOY STEELS The alloy steels are considered by the planners to be particularly 

CRITICAL critical over the next 12 months. The expansion of steel ingot produc- 
tion, which will ease some steel products, will not relieve the shor‘age 
of nickel, tungsten, molybdenum and the other alloys. Alloy bars are 
now among the most critically short products; they and other alloy 
products will be drawn on heavily by expanding military production. 

In contrast to expected shortages of many steel products, the supply 
of others is easing, particularly pipe, wire rope and rails. Ingot pro- 
duction is now at an annual rate of 108 million tons, and is schedyled to 
reach 118 million tons by mid-1953. The gain could be reflected in 
better availability of sheet and etrip next year. 





ALUMINUM--A Aluminum is the other production bright spot. Current gains will 
BRIGHT SPOT gather momentum and are expected tocontinue next year. By mid-1953, 
capacity will be roughly double what it was before Korea. Total pro- 
duction of primary metal of 1,000,000 tons is anticipated. This gain 
will be. generally distributed among all types of products, though the 
possibility of a lag in forgings and extrusions capacity is being watched. 


(Coptinued on page 103) 
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IN THIS LAPPING MACHINE 


Hanna’ Cylinders and Valves 
INCREASE SPEED—REDUCE OPERATOR FATIGUE 


THE Crane LApMAstTeR, shown here, is a 
machine developed by the Crane Packing 
Company for precision lapping of parts and 
materials in production quantities. Hanna 
Air Cylinders are used for raising and lower- 
ing the entire conditioning ring-pressuve 
plate units to permit fast, efficient loading 
and unloading of parts. In many cases, pro- 
duction has been doubled over manual 
operation. 


Hanno Air Cylinders 
(1), Speed Control 
Valves (2), and Uni- 
tite Jr. Valves (3), are 
shown in this close- 
up view of the 


Lapmaster. 


The application of Hanna Cylinder Power to the 
Crane Lapmaster is a typical example of the way many types 
of machines and equipment can be operated faster, easier, more onee Gee ee 
efficiently and with less cost. For Hanna Cylinders and Valves Cylinders—Catalog , 
are adaptable to hundreds of installations to raise or lower, push o1 aang 
pull, press, clamp or control — smoothly and reliably 


If you are looking for a way to increase production and lower 
operating costs of your machines or equipment, investigate 
SF . Honna Catalog 254 
the advantages of Hanna Cylinder Power. Hanna Sales Engineers, gives full information 
experienced in applying hydraulic and pneumatic cylinders oo on the complete line 
‘ . : : : oor of Hanna Valves. 
in a broad range of installations, will be glad to help you. 


34) Hanna Engineering Works 


HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS... VALVES... RIVETERS 


1763 Elston Avenue, Chicago 22, Illinois 
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\ foterial AVAILABILITY 
AND THEEMOS 


MORE ON Here's the status of copper, nickel, molybdenum and tungsten: 
METALS Copper: No hope of important production gains in the next 12 months, 
but military and defense supporting demand is scheduled to increase. 

Nickel: There's new output on the way--but it won't arrive in tine 
to meet increasing military needs over the next year. When the alloy 
melt sheet for June operations came into NPa for review, orders totalled 
26,000,000 lbs. Only 13,000, 000 lbs were available for allocation. This 
spread is expected to widen as output of jet engines and guided missiles 
climbs next year. 

Molybdenum: The same situation asnickel. An increase in production 
is in the works, but it won't relieve the pressure currently increasing 
from defense and export sources. 

Tungsten: Here's a critically short metal that peace in Korea and 
stability in Eastern Asia might affect favorably, supply-wise. China is 
the world's leading producer and Korea is fairly high on the list. One 
mine in the old communist “Iron Triangle" was reopened a few weeks 
after United Nations forces captured it. The Government is contracting 
for most of Siam's production, and is financing expansion in Portugal, 
Peru and Argentina. Domestic production is on the up-grade, too. But 
timing is again the problem. Military needs are rising currently, and 
important new production can't reach consumers until late next year. 
Use of molybdenum to replace tungsten in tool steels will offer some 
relief providing molybdenum doesn't get too short. 


Tin: Mobilizer Wilson's latest report says our requirements for tin 
continue above the most optimistic estimates of availability. In the 
meantime, we are drawing against the national stockpile for current 
supplies, as part of the Government's price war against producers. 
RFC, the sole purchaser in the U. S., is still out of the world market. 
When it will start buying again, and in what quantity, are questions of 
over-all price strategy rather than of supply. 

Lead: Regulations on consumption were tightened last quarter, partly 
asa result of declining imports. No quick improvement in supply is fore- 
seen unless the world price should decline enough to restore imports. 

Zinc: Direct military needs are scheduled toincrease 50 percent the 
last six months of this year. Special high grade metal is particularly 
short. Zinc is under complete allocation with no relief expected during 
the current increase of military demand. 


Far from planning to de-control any materials as a result of peace 
in Korea, the pianners are considering additional regulations over such 
short products as asbestos, beryl, industrial diamonds, graphite and 
selenium. Consumers are warned that increasing the use of chrome 
and vanadium may lead to more stringent controls over those alloys. 

In the event of the development of reasonable international stability 
over the next six months, it is to be expected that industry will press 
the government to relax materials control. Manufacturers have been 
waiting for a chance to get a foot into the open end of CMP. 


NEW CARS WILL In spite of numerous unfounded reports to the contrary, new cars are 

STILL SHINE to retain much of their usual glitter, according to information supplied 
by leading plating engineers inthe automotive field. The industry is still 
permitted to protect exposed steel components suchas buinpers, bumper 
guards and outside door handles with an adequate plating of nickel under 
a tep coating of chromium. Other parts, such as the grille, will be 
coated according to the best procedure sanctioned by the government. 
This plate is expected to give good service with proper care. 
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Sterling example 


of SPEED NUT savings... 
56c per unit ...80% assembly time 


Sterling supplies new meters with Push-On 
SPEED NUTS—Mallory does assembly job 5 times 
faster-——saves 56c per unit, according t+ '2*2; 
f.os: Mi. i. &. maiiory, Mgr. Rectifier Division, 
P. R. Mallory, Inc., to Mr. J. R. Clark of the 
Sterling Manufacturing Co., Cleveland. 


“We have been using the Tinnerman Push-On 
fastener, as supplied with your Sterling meters, in 
our 6RS10 units for over a year now. 

“We are very pleased with this new mounting 
means for your meters, especially because we 
were somewhat instrumental in your adopting it. 
Recent cost comparisons show that assembly of 


THE OLD WAY 
Ring clamp retained 
meter, using thre 


screws, lock washer 


the meter with the Tinnerman fastener proved to 
be five times as fast as the old rine Jazp you 
used te Provide ... With a total savings of 56 
cents per 6RS10 to us.” 

In the closing paragraph Mr. Mallory said: 
“Shows what can be done by using a little in- 
genuity in the solving of a problem.” We cer- 
tainly agree. Fastener ingenuity is our stock in 
trade . .. perhaps it can be applied to your prob- 
lems. Call on your Tinnerman representative 
soon—and write for new “Savings Stories” edi- 
tion. TINNERMAN Propucts, INc., Dept. 12, Box 
6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners Ltd., Hamilton. In Great Britain: 
Simmonds Aerocessories, Ltd., Treforest, Wales. 


THE SPEED@NUT WAY 


Push-On 


Four arched 


SPEED NUT zips over meter 


prongs bite into meter 


ting vibration-proof grip 


»f unit 
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Reward More io Get More 


IN A RECENT ADDRESS, William F. Hufstader, 
vice-president of General Motors Corporation empha- 
sized as one of the most important fundamentals for 
a continuing improvement in the standard of living 
the principle, “To produce more with the same 
amount of human effort”. Scattered excerpts from 
his address include the following gems: ‘In order 
to get more, people have to give more. . . .Progress 
must be encouraged. . . . If America is to keep pace 
with the economic stride she has made this far, there 
must be the technological improvements”. 


Technological improvements fall into two classes. 
One is the organization of the body of employees 
to enable them tz»roduce more effectively and 

, ae 


Ti technological 


more efficient] jg 






improvempn% onan —e- 
‘“ t the in sed ro 
masoze cs | 
SF idle through improved production ma 
” y and implication in cesign of th 


products being produced. This last class is the re 


sponsibility of the design engineers 


The level of efficiency ubtainable through im- 
provements in organizational set-up are definitely 
limited. The increased productivity that can be 
achieved through the improved design of both pro- 
duction machinery and the end products is unlimited 
Obviously the greatest strides in increasing national 
productivity per unit of labor will result from the 
efforts of the design engineers. There cannot be 
any improvement in the material standards of our 
living if the production machinery is not improved 
and if better and more economical designs of the 


products to be produced have not been developed. 


On this basis, the place of the design engineer in 
raising the standards of living is obvious. And 
because it is so obvious it is extremely difficult to 
understand why commensurate recognition has not 
been given to the scientists, industrialists and engi 
neers who have created the amazing material products 
of our civilization, and made possible their economi 


cal production. Ironically there are many engineers 
employed today at salaries so low that a shop me- 
chanic would not be allowed to accept them. 


At this particular point in our «ational business 
cycle there is developing an increasing shortage of 
engineers. . Undoubtedly the traditional low pay 
they receive is a factor. According to Carey H. 
Brown, chairman of the Engineering Manpower 
Comniission of the Engineers’ Joint Council, there 
will be a demand for more than 60,000 men trained 
in engineering even after the 1951 engineering grad- 
uates have all become available. This shortage should 
compel increasing salaries for design engineers. 
However, it is distressing to think that engineering 
salaries can only increase when the demand exceeds 
the supply. This puts engineers in the category of 

sodities whose market value is determined solely 
ene 1 *uch a situation is extremely 

y Supply ain. “emai 2ngineering pro 
unhealthy for both industry aac 7S 
fession en 


If, as indicated by the address by William F _——<— 


Hufstader, the key to improvement in the standards 
of living is in the hands of the technologists and 
design engineers, the fact should be recognized and 
its recognition reflected in the pay envelopes. With- 
out such recognition there is little hope that the 
supply of and the accomplishments of our engineers 
and scientists will meet the increasing need for 
technologists and improved designs for better living. 
Nor can it be expected that the engineering man- 
power will be available to meet the increasing de 
mand for engineers to successfully solve the many 
uew problems being created by atomic energy, jet 
propulsion, electronics, and the other new branches 


of science. 


VF epdladol 
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o 
self-propelled combine, 
pre-lubricated ball bearings on the m 
feature several important 
among these are 
dom from adjustments freedom 
time all of which add up to more 
farmer or more time for 


equipment that stays cleaner, works 


In the Gleaner Harvester Corporation’s new 14 foot 


New Ds parture self-seale d and 
lain 
“Freedoms”. 
freedom from relubrication 
from 

freedom for 
productive 
better. 


New Departure 


shaft 
Prominent main 
free positions, 


servicing tapping operations 





These sealed ball bearings are versatile, taking 
thrust or radial loads or both, in each self-contained 
unit. In the variable speed puiley and idler, on the 


shaft, in the clutch release and ciutch pulley 


they simplify design reduce drilling and 
give the builder freedom from 
the the use of many small parts such as separate seals 
with and closure caps all adding up to a stronger, 

longer lasting machine for the farmer. 


f General Me rs, B 


alls Like a Bal 


Mething 
NEW DEPARTURE BALL BEARINGS 
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Engineers as 


’ or pe 


ration 


Executives 





PI Why w yO sen for the job, Mr. Hurley 
t t sineer for president 


oincidental ? 


MR. HURLEY—Successf manufacturing under present 


mnditions req s what I call an operating man rather than 
incial man or a iegal man. Both the legal and the 
nancial 1 of o ire very important, and we 
} lo ve peoy ) i of those phases But where 
ompany ago the est jo $§ On Operating ratws 
‘ ind anufacturing methods. It used to be that these ele 
nts w | ya 1a But today the tools 
sed in lustry and 1ings you do with them are way 
eyond the capacity of any master mechan 


P.E.—They ming more complex 


MR. HURLEY—-Yes. I will give you an example. In de 


loping ) Machinability Report for the Air Force 
Ww nd that some forgings machined very freely while 
thers of the same alloy were difficult to machine. Yet 
hey all were given e same heat-treatment. When we 
1 to i why, w 1 to go to a physicist and an 





eiectron microscope to 


of thing that the old master mechan } B 





Woods” could sol he sh 

P.I Is this situation pe liar to Curtiss-Wright, 

true of most industrial manufacturing co lay 
MR. HURLEY—It is generally recognized by industry tl 
engineering has become increasingly) nportant in th 
manufacturing end of the business. The economics of th 
present way of life make it essential for a company to 
Keep on its toes engincering-wise And the top on | any 
xecutives must see that such is being don rhe pinion 
we used to machine in minutes can now be machined in 
Sor 9 se How can a firm survive without k ping ibreast 
of such developments ? 

PE Isn't there some danger that an engineering pres 
ident would become so involved in tl ngineering detail 
that he would lose touci. with the poli y matters of 
company 

MR. HURLEY—No, because there is no way that I know 
that you can separate the two. Here is a book of cha 


-——-- -- - 





“. .. we've taken control of engineering changes away "Scheduling and planning . . are the backbone of a com- 
from the engineers in the departments. They like it too.’ pany of an industry, and my black book here is just that.” 


we § facts needed as ci 4 in connection with that 
the mpan Vil siasire them said gx way: the other said go another way 


ae a es a 


subdyex 


< Xam rie ’ 
of tloor area; Corporate ear neer. We weren't going in quite the dire tion we should 
itages; Profits of operation; And I explained why. At first, he was a bit surprised. But 
acturing costs of shipments; when he realized that I had gone outside the organization 
ind development expenses; Unfilled and talked to three men who were leaders in the field and 
ts; Manufacturing facilities; Salaries and had integrated t thinking of the he | 


he began 
livision; Sales and service expense respect my decision 


group 


to the operation of the P.I Does that mean, Mr. Hurley, that you are concentrat 


ing your efforts directly on applied research and are doing 


every figure on these charts 
which we use the tools we've MR. HURLEY—No, we are doing 


the engineering management definitely doing botn 


MR 
s aff 


no basic research ar all? 
HURLEY ‘ 


Machinability Program, Mr P.E Haven't you reorganized your 
contributed much to the develop ment here quite considerably 


MR. HURLEY—Yes, we have, and in doing it we have 
tried to use engineers and their tools more effectively. One 
of the first things we told the engineers was to have 
No project engineer on the job single bill of material for every engine. Here is a bill of 

il Manager of the division. But I have material on the “Sapphire” engine. It is something new 


How do yor personally participate 


projec. engineer on the job report 


a 


ut 12 or 15 that are specialists © our industry, I'd say, to have one as complete as this 


eyond my ability—or any engi P| 


} 


ea Everything going into that engine is listed 
decisions in every field. The pro) 


1eir own decisions as they do their MR. HURLEY—tThat’s right. In addition to the ordi 
must come back to management for mary economic motives, one of the prime objectives of this 


approval of the program. Before company is national defense. When we come up with an 


val, we examine what they are doing engine like the Sapphire, the sooner we get that engine 
tandpoint. Will it result in an end into airplanes the better off we and the rest of the country 

ket? Is it going in the right direc- are. Now the normal procedure would have been to engi 
tion? We've got to avoid ‘‘dead end streets’. neer bits and pieces of this engine and release individual 

Research sineers get deeply interested in some jobs _ bills of materials and requisitions to procurement, schedul- 
and they may forget where they are going. We had a _ ing, production planning, etc. That’s a long drawn-out 
job not long ago on welding and the project engineer came job. Inst ad, we came up with a master bill of material 


in with his program. I consulted three people that I use We can hand this one bill of material to our purchas'ng 
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feeds are right; and, we're extruding steel where we should.” 


de partme nt and tell 


thousand engines 


v.t Have you sponsored any other new engineering de 


partment procedures ? 


MR. HURLEY 


engineering changes. Just 


Yes, we've revised the 


when you have 


whole picture of 
mate 
They 
They 

and 


a bill of 


ials completed, along come engineering changes 


are the bane of the existence of 
were in the automobile industry 
they are in this industry. Now, we have 


changes under control. We've taken the 


most organizations 
when | was there 
engineering 
load off the 


individual engineers 
P.I Will you explain ? 
MR. HURLEY—We analyze any proposed engineering 


change on the basis of its urgency Top level people in 
the company assign the change to one of several categories 
The first classification These we 
make immediately, without choice or question. Then, we 
have what we call a balancing This is not re 
quired for safety 
customer preference 
do here is balance the 
stock and the availability of 
the change in as soon as we can 


covers safety changes 
hange 
but it is desirable for cost, performance 


What we 


materials in 


or something of that kind 
hand, the 
tools and 


orde rs on 


man hours to get 


P.t But you won’? throw away tools or material to do it? 


MR. HURLEY—tThat’s right 
stock changes. It is desirable to make a change, but we 
have orders on hand up the tooling and we've 
bought material that will last us, say, ter or twelve months 


Then, we have exhaust 


we ve set 


P.E.—When you run out, you make that change ? 

MR. HURLEY—Yes. Lastly, we have revision changes. 
These are also desirable we decide we can 
wait until we are designing a new model of the product 
before we put them in 


hanges, but 
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"“. .. 1 think the engineer can do a betrer job: 
dling financial statements than a financial 


Keep track Of these 


We § at ical } ers tool th 


changes 


How do you 
HURLEY 
Each 
Engineering Changes Progress Report 
works, when it is 
conditions it is going in. This practice 
Washington or Wright 
They don't have 


coming back to our engineering lepartment | 


month, we list all planned 


hanges on afi 
This shows what 


hanges are in the going in and under 


what is an imteres 


ing thing. Let's say Field wants 


a report on a change made on an engine 

to kee} 

cause there is a copy of this Progress Report on Engineer 
And, we ve 


taken 
+} 


he engineers in the 


ing Changes in their hands control 
of engineering changes away from 
departments. They like it, too. Engineering 
bother them any more. They don’t get telephone calls 
asking, “Where is this change; when do we get it”, and 
all the rest of that. All this information is in the Progress 
Report 

PE We suppose your 
the report ¢ 


MR. HURLEY 


either write 


hanges don t 


purchasing people 


look at the report and 


Yes. They can 
new orders or cut back on existing orders to 


accommodate the 
P.I If you 
might not have 
MR. HURLEY 
engineering ap 
you try to be rather exact in what you 
than trusting to hit and miss 


coming engineering changes 


' 
were a financial man, or a legal man, you 


thought to put such a system into effect 
Yes. I'd t I've contril 
" 


roach to 


uted an 
In enyincerny 


rather 


susiNess Ope ration 


are doing 


PLE How do you keep track of 
throughout the company ? 

oR. HURLEY—We have in 
engineering organization. Each engineering group 
periodic progress reports on all projects it is engaged in 
From these reports, the staff here and myself can watch 
the preeress in that division 


engineering activities 


each division a complete 


issues 
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progress statt 


eports funnel up through the 
aftants and to you? 


MR. HURLEY ht 


P.E.- In conjunction with the Sapphire engine, didn't 
you set up an unusual subcontracting system to get if into 
production ? 


MR. HURLEY—Yes. Again, this subcontracting scheme 
resulted from what I call the engineering approach. We 
reviewed our business operations by means of charts and 
based our decision on these charts. When we made the 
Sapphire arrangement, we charted our gross current sales 
and estimated what total when the new 
engine was available. Then, we figured the number of 
employees we had to have to produce the new total; the 
rate at which we had to get these men; the production 
material we needed and the rate at which we had to get 
it; the number of machines we'd have to acquire; the 


That's rig 


, 


sales would be 


number of special tools, dies, jigs, fixtures and gages; and, 
finally, the millions of manhours required to get these 
tools and parts designed and into production. Time was 
short and it was apparent we needed help So, we went 
to the chief industrial cities of the country to hunt out 
subcontractors. We went into the Detroit area, for ex 
ample, arrangements with 21 of the 
engineering firms to turn over so many thousands of man 
hours per month to 


and made process 


us to do the job 
P.I The design as well as manufacturing 
MR. HURLEY—Yes 


control the quality of a design job as you 
tality of a part that you might subcontract ? 


Wel’, all of our 
ld. It *s (1) a check for good design, 
t 


ior processing In the 


lrawings we check here, 


latter, we had 
Pgiieis CNeck cach drawin 


feasib 


ility for manufacturing 
have 


And 


rances shown? Or do we 


roduce the part as designed ? 


in these engines from England? 


in technology that we couldn't 


the end of World War II, the 


had to have a certain air 
’ 

felt that a strong air arm 

And we 

ould of acquiring 70 groups 

World War II 


' 
conomically 


lefinitely 

e€ country went 
came out olf 
financially and 
ve an alt 


force in being. So 


viation was spent on research 
sult, they have done some things 
Sapphire 
1e fits in some of our airplanes, and 


happened to be one 


to those airplanes 7,200 Ib thrust with 


of that airplane. The engines tha 
re about 5,500 Ib. So the im 
nance ts outstanding 


| 


. 11 } > 
personally become involved 


When our present Curtiss-Wright man 
r about two years ago, we set up a 
engines. That 
evident to me 
time to finish the job 
Then, I went to Eng 


Air Force. When 


loping and building jet 
ler way, but it became 
ig to have the 

we had 


over by the 


at the engines that they had in England, I de 
an engineering agreement with the 

and the Bristol Co., 
engineering organizations of Wright, Bristol and Arm 


strong-Siddeley as a team 


I looked 
cided if I could make 

Armstrong-Siddeley Co and use the 
I could move three times as fast 
And that's exactly what we've done. We have taken their 
engineering and our engineering and we are combining 
the two together. Also, we've got engines coming out 
in which they are doing part of the development work; and 
we are doing part of it over here. Thus, the program will 
be telescoped to the point where we will accomplish things 


in about a third of the time 


P.E.—Otherwise ? 


MR. HURLEY—Otherwise, we'd have 


long range program 


P.E—If you were not an engincer, do you think you 
might have missed seeing the advantages of making that 


arrangement with the English people ? 

MR. HURLEY—Yées, I think that the legal man and the 
financial man is at a disadvantage under 
that surround us in this aviation business. It 
for me to look at an engine and look at what engineers 
were doing on their projects, and their progress, and to 
appreciate how we could weld together the: efforts and 
our efforts. The financial man or the legal man might have 
as a license proposition. He 
doing 
and 
view. I 


gone on with our 


ircumstances 


Was caster 


looked at it more-—let’s say 


I want a license to do what you are 
I'll pay you x percent.’” As a manufacturing man 
engineer I didn’t look at it from that 

wanted to know h wuld I get better engine 


moncy 2nd 


Ww ould say, 
point rf 


sooner. The 


inswer Was an Cnet 


you are parti 
MR. HURLEY 


will find that scheduling and planning have 


larly p |? 
ifly proud 


If you examine our plant 


mportant. These are the most essential factors 


They require the best talent and the 
They are the backbone of a company 
industry, and my black book here is just that. It 


today most 
ittention 
mntains 


based on my knowledge of 
forecasting macl teols 
1 chart covering the rebuild 


it the ar to the Air 


want hine 


it this rate 
ildin them ordingly it 
is not scheduling everything we do 


ss We are 
] 


in the same way nanpower nN hine tools utting tools 
process t 


neering pr 


g, design, engineering proje I mentioned eng 
ts. With these, we plan and schedul 
nd control our engineering projects, ever th } 
development work 

PI This intensive scl 

something that th 
right, Mr. Hurley? 
MR. HURLEY 


if 


1utor 


stry l it an i I ve had ct 

itomobile industry 
his regard. But, they 
this usiness Of manutacturing 
i long p riod wh 
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was good 
more for les 
to come, wh 


A sellers’ mar 


s. I look for 


en we will hi: 


and do them bet 
process developmet 


PI Would you recomm 


Kel Th 
wal 


iN ) 


and planning for smaller firms? 


MR. HURI 


pany should 


EY—There is no reason 


s talk about simple things like 


n't do I 


i building. It is a tool which you 


" 
dollars ¢ 


You should 


per month out of that 


perating ra 


in P sit 


ure shipping 70 


know yo 


don’t have 


get sO many 


ion to afford 


can't afford t« 


to to vo 


Lo 


10, you can ft 


Id 


Duliding 
+ 


to have 


» have th 


haven't had to offer 


a period that is bound 


t 


f 
I 


hings for less money 


acturing en 
to do it 


gineering, 


ise for manufacturing 
sales per square foot 


end your system of scheduling 


why a smaller com- 


And from that simple 


lf 


Ak YOUTSE 


quickly whether you 


that building or not 


cents per square foot per month 


building and be in it 


r accounting department. If you 


are shipping 8 dollars per 


can afford 


to have the 


' 
ratios may show losses 


you are all r 
PI The 
judgement 1 


MR. HURI 


ight 


operating 


s right 


EY—Yes 


' 
ment per employee 
i 


you 
they 


Th 


means of these cl 


ens 


Prot UC! 


enginecring 


meerins and 


I. NGINEERIN( 


snow 


approach 


producti 


per month, I 


Nn 


Your other 
as that buil 


whether 


know yoi 


operating 


ding goes 


dollar ship 
tell whethe 
and whether 


neered 


In 


onsored by 


divisions 


operating 


1949, or 


f 


¢ 


Mr. Hurley i 


arts, which he originated, Mr 


Everything 


Hurley and his assistants can observe the work going on in ¢ 


is 


operating ratio showed a profi 
ployee and a plant investment of 
ployee. Last year profit went uj 

employee. Why? Because we're planning 
where we are going; we are making sure tha 
speeds and feeds are right; and, we're 
where we should. This advance in profits has 
because we're basing our decisions on 


facts 


PLE One last question. Is the engine: r-presider 


capped at all when it comes to making financia 


decisions ? 


MR. HURLEY—No. On the contrary, I think tl 
if he used the approach that I am talkis 
becomes an operating: or a manufacturing engi 

than just a design engineer i 

ing financial statements than a financial man 

I talk to a banker, for example, and show him s 
on the company, he is very l interc i 
gets something out of them. He can understa 
on a financial statement, but he can't 

to building, or men, or machines, or tools 

you can’t expect him to. But, our char 


for him. The charts tie costs rich 


manufacturing. Anyone involved in 


decisions gets a lot from this type of 


much better understanding of 
figures. Thus, he can mak 
lecisions 


s evident in the progress control charts pictured below. B 


charted nothing left to word-of-mouth or hit-and-mi 


ne 
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Line pressure ~~--- ~~ 


Fig. 1 — Air lubricated combination radial and thrust bear- so that a strong restoring force reacts 
ing. Grooves surned on each bushing serve as manifolds, to center the journal 


The support prin iple obviously, is 
different from the usual hydro-dy 


Primary orit aie : namic bearing — h depends upon 
ice A, ? Secondary orifice A, I t 


; a pressure developed in the oil wedge 
’ 7 idd 
/ ind which requires motion in addition 
aa ; ing ¢ to an eccentricity. In the pneumati 
id Le wecondory orifice bearing, part of the ipport comes 
f from hydro-dynamic an action, but 
wii 


the greater share results from the stati 








Ze pressure forces that 
Fig. 2— Reaction pressure analogy for analyzing PRT ett 
- centricity alone 
the flow of air through two orifices in series. . 
To get an idea of the way the r 
iction pressure Is developed consider 


the flow of air through two orifices 


Air ts supplie { 


in series as in Fig. 2 
' . at a constant pressure P, to the left 
PAUL M. MUELLER , : 
chamber and flows through the primary 
Associate Manager of Engineering and Researca Chandler-Evans Div 
Niles-Bement-Pond Company orifice A, into the right chamber 
which is maintained at some inter 
mediate pressure P,. Continuing fur 
DURING THE PAST TWO YEARS, a air at line pressure is broug 


} , 


ther, the air escapes through the s¢ 
pneumatic bearing has been under de annular grooves turned on t 


ondary orifice A, into atmosphere. By 
velopment at exhibits many not diameter of each bushing 


worthy characteristi as manifolds. Small 


ing the area A, of the secondary 


the pressure P, can be held at 


In small h CCK holes 4 and ¢ conne an valor heternen the tuo Gxtpanes of 
itions, speed ver ang f 1 the bearing clearances P, and atmospheri 

0 t 100.000 rom P t rom ; . , +} , 
50,000 to n i cl From point a the air flows to the The rate of in through the orifices 


practical with this pneumatic bearing left through the bearing clearance an mined by 
I 

s not th requisit ption the flow is to the right into the relief 

| 


illy low fricti drag can be tained inulus @ and from there 


In other apy " I high speed ipes to atmosphere. From point / 


with complete al static bleed hole to the atmosphere 


efficient higher than the d ik luc point the air fon divides 


A third advantag part g ly and a where 


part 

larly d I ! tht! led e€ annulus 4@ The structure is basi $1 { 
: , 

instrument rings, i bi illy simple and does not differ greatly 

hold center of tation withir er from that of ordinary oil lubri 


bearing 


; This equation in more idable form 1 
small limits independently of 

} : W=eCPdA 

direction of rotation f e restrictions to flow 

These characteristics ed f ( les and through the | ing The flow rat which necessarily 


prof S 
cial mechanical skills not already avail ti F le intermediate pressure 1 then seen to be proportional to the 


} 
ip 


using ordinary materials and n f iran are given the proper rela must be the same for both orifices. i 


le in the t roon developed t floats and iter irea of the orifice and 
ation adi. bearing within a uniform clearan the upstream side 
shown in yA If the shaft is displ laced by a load tion of the ratio 
journal is supported on two simple _ so that the clearance becomes entri the orifices 
bearing bushings the flanged faces of the intermediate pressure builds up The orifice flow is plotte 
which act as thrust washers opposed rapidly on the tight side, and con where the initial pressure P, is held 
to the collar on the shaft. Filtered versely is reduced on the loose side, constant at 100 psi absolute, the pri 
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falricited Bearings 


Journal, thrust and flat bearings lubricated with air and their perform- 


ance characteristics. Etfect 


of 


clearance on pressure distribution 


between bearing surfaces. Flow of air through two orifices in series. 


press irc 


, ' , 
reaches 28 absolute 


SI 
mospheri iS 
which 
Th 
th 
ne 


t 


rsections ol! 


A, 


intermediat 


int 
the 
the 


The 
incr 
du 


off to a constant flow of 


primary flow through orifice W curve 


ases rapidly at first a . m 


ed, and thereafter 


for 
1dentica 


10n ng ata pressure ratio I 4 onstant at 6 unit 


the inte 
If the 


lown to 


nercent whi 
ps en wn 


curve 


h units, 


r 


is characteriz 58 psi 


onstant upstream press 


, , 
abiec downstream pressur 


The th 


Conversely, if 


P 


verting 


flow rough orifice its 


] } 


irve for i lrops to 4 


ol 


A, 


variable 


is characterize y constant to 


re and 


the 


th 

holes 
fixed « 
th t ot 


P ring 


upstream pressu restriction 
downstream atn 


for 


stant quivalent 
A,, and 


the es 


sure, which if 


ounts 
P 


ropor 


ac rent 
As 
D 


t 


C 


appear ince 
flow 


on ape 


, 
reduces tionately be 


ODN 


which the flow thro 


me 


Oo 
that 


route 


proportionality is lost 


tn 


1, 


rously 
P 
igh both or 


When 


pressures 


ts an 


; 


irea ol 


P 


that of 
the 


through 


restric 


the 


learance is equivalent to that 





Flow through A, 


~ 





W, Rote of flow 
W, Rote of flow 
ao 
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Enlarged scale | 
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543; 4, 
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P. (absolute), psi 


100 
P= 100 


Fig. 3 — Rate of flow through primary and sec- 
ondary orifices of reaction pressure analogy 
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40 
P, (absolut), psi 
Fig. 4 — Change in intermediate pressure caused 


by a change in the area of the secondary 
orifice for several constant area primary orifices. 





having 


Fig. S—Flat steel block drilled with 


pattern of small holes to form an 


lubricated plane bearing 


| j — " 
Pressure distribuu ibricated eccentricall 





ment relation air lubricated bearing 


wing load is 
increases i ropertion any given 
nt of the operating Ov 


nce, whicl WOOL if With clean 
tlar bearing I particle it 


ho 


owcver 


oes not 


; ] ‘ 
xtremeiy wid 
way valve 

iri 


) position 
' — 
ria 1 then lock 


impossit 
t 


le 


ly enough 
floating to the ed 


1 nearly 
a lequate 
fron 


t. In ano 


; 


ther 
+ tons ld 


h a touch of the fing 


“ 
h the design 


oft usa 
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Template 


Multiple 
Radii 


Offset 


Pencil sketches represer: 
product such as @ toaste, which 
appearance to insure cu 

gree curves play an imp | 


Second egree Curves in 


Blending and reproducing the complex contours of many appearance-designed 


DONALD L. McFARLAND e-faired, highly traine« 
G ctric Compa 1e1 loftsmen capa 
: ing between existing 
quired. And then, after 
contours were optained 
manent records were the huge 
plates which were obviously 
some and bulky to file 
To get away from 
method, a mathemati 


lofting was introduce 


al equations 
Was also developed 
t 


mathematical 


method 


1 

final form 
rors iused 
- 
ley 


production is assured 


irtment ftror 


orientation with respect 
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Hyperbola 


Given 
Points A,B&C; 
Tangent Lines 

ADa&eod 


Porabo/la 


Circle ~ 


Ellipse — 








Product Design 


products can be simplified by using second-degree curves. 


or metal to fit the model 
lhis type of definition is difficult to re 
produce accurately and the templates 
well as 


approved 


are subject to mutilation as 
difficult to file away for future refer- 
ence. This method 


faithfully reproduce the curve desired 
} 


does however 
y the original designer 

Another method in 
volves defining curves on orthographic 
drawings by multiple radii. This curve 
is not as smooth or well faired as that 


wide use in 


lefined by the template, and thus gives 
an approximation of a_ well-faired 
When there is an appre table 
the value of R, 
the curve will appear flat in 
where the 
This 


that there ts 


curve 
difference 
and R, 


the region 


between 
two radii be 


ome illusion results 
from the 


change in 


tangent 
fact a sudden 
the rate of change of the 
tangency at point C. When Rg is very 
much greater than R,, it is best to add 
another radius of intermediate value in 
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between. However, this will result in 


two points of discontinuity, neither of 


will be as obvious as that at 


In many applications, the 


whi h 
point ( 
largest radius may be several hundred 
inches long 

The third method Fig 
1, requires taking a great many points 


shown in 


along a given curve and locating them 
by ottset only a 

points are taken, the line between th« 
undefined 
terpretation If 


dimensions. If few 


points is and open to in 


enough points 
akcen to 
to duplicate 
desired, but the construc 

The fourth method in Fig. 1 is 


definitely limited in its application, A 


insure definition 


sible anv 


tron ad1ous 


model can be used in place of draw 
carefully 

counts for shrinkage or spring back, 

depending on whether the part is to 

be cast, molded 

The automotive 


in, if it is made and a 


drawn or stamped 


industry uses models 
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extensively to define certain shapes 
Where the fit of the critical 


a model may not have 


pal 1S 
sufficient 
must be supplemented 
Another drawback is 
inherent difhiculty of reproduction 


Duplicate models will be re 


curacy of 


drawings 


storage 
quired by the 
ing, by 
kept as a master file record 


toolmaker, by engineer 
: 


, 
inspection and one should be 


Thus 


or more idencical models might be nec 


fou 


essary. However, good contours ar 
assured because the model can be used 
milling machine 


thereby avoiding the problem of in 


on a duplicating 
terpretation by the toolmaker 
the 
not completely define the shape of 

t. Various vi 


In general first three methods 


ws and sections 


still 


can be dimensioned, but it ts 


necessary in the final analysis to inter 
polate in the areas between controlled 
Occasionally 

be generated by moving a curve about 
a closed path, thus determining a solid 
body by defining only 


This type of 


sections 1 shape can 


urves 


two 


solid is the 


than the rule 


exce puion 


rather 


The se ond-degree 


is based on « 


irves 
having 
ito no h gh r degr 


alytically by equations 
knowns express 
The Y 


ond 


than the se pow 


eq 1ation 1S 
{ + B ( D 


The most outstanding characteristic of 
his curve is its adaptal ility to 


Experien 


widely 


has 
j 


varied conditions 


} 


shown that in all but a few isolat 


cases, it offers a satisfactory solution 
to a contour problem 
Falling into this category is a « 
lled 
called 


the « 


l 
of curves commonly 
tions which include 
parabola and hyper ola 
Ass 


lel to the 


iming a rnght cone, a sc 


base will result i 
section perpendicular ' 

produce a hyperbola. The parabola 1 
sults from a section parallel to an el 


ment of the cone, and the ellipse ts 


produced by any diagonal section mak 
with the axis than 


Pamphlets on this 


ng a greater angle 
lo the elements 
subject are Mathemai: 
of Lofting Int 
Co 

I he graph 
in Fig 


al Techni juc 
rnational Textbook 
onstri 

is shown 


ond degre« 


t is necessary to dete 
1D and BD 
the end points of the cu 

ind one shoulder or contr t, ¢ 
The graphi ] 
P,, on the cu ! is 


lines 


locat iny 


point follows 


Draw 
Draw 


secting 








Fig. 5 


Second degree curve 


= 2 
40 


Two 2nd degree curves 


2nd deg curve/+ orc of circle 
+ + 


r ; 


Two arcs jof circles 


Curvoture 











Distance Along Curve 


Generating 
/ curve 
Quarter 


section Shell 


Tooster 


Generating 
curve 





repeated for 


points on the 


ber of 


C M poimts are lesired, t 
radial lines such as D4 I 
od 


edure above are drawn an 
points developed are 
t 


t : 1 
ncously 


then simu 


The above construction illustrates 


method used to lay out 


f 


a second 
rom given conditions 


But, 


' 


from the designer's viewpoint 


1 


is of more interest to know how to 


apply these rves Iwo situations 


iris One 
Oonics f 1 t ry 


where it is opportune to 
eginning 
sired to define 
irves taken from 
leve lope 1 
tl shape 
reedom 
tle about the 
rozen The designer 
liting conditions 


vary the curve to suit his taste 


then set his own lin 


t 
j 


in 
by changing th 
lines or by 


When he 


slop s of the 
moving the 


finds 


tangent 
shoulder point 
that the 
idy established, as in the second case, 


draftsman has to dupli- 


curve 1s al 


the designer or 
‘ ; r ! 
i he given curve as closely as 


Kl 


DiC 
To uccomplish t s itter con lition 
natch the de 

the shape Ss 
to the 
rates several meth 


r } 
TO 
prot 


transterre drawing 
board. Fig 
lem of 


After 


ods ot approa 
} 


mang the S 


tangents to the extremities of the curve 
are drawn, any point C on the curve 
is selected for a shoulder point, as 
Case 1. The shoulder point 
be taken in the region of most infl 


in 
sho ild 
ry iture ) 


tion of the curve 


A second degree curve is then co 
structed by the method shown in Fig 
3, and compared to the desired curve 
If it deviates too much from the orig 
inal, shifting the shoulder point may 
closer Experience will er 
ble the draftsman to quickly dete: 
mine whether this shifting is a 


complishing the desired result. If 


bring it 


not, Case 2 illustrates an alternat 
is broken 


and 
dr iwn 


The given curve 
sections at point B’ 
1 common tangent, D’D” 
through B’. New shoulder points ( 
ind C’’, are selected, and two second 
legree curves constructed 

two additional 


approach 


into two 


Cases 3 and 4 show 
methods similar to Case 


ipply where a portion of the curs 


2, but these 
1s assumed to be the arc of a circle 
A circle is, of course, a special case 
of a second degree curve; but to sim 
plify the following discussion, a se 
ond degrec curve will be considered 
a type of curve other than the ar 
of a circle. Also, the term ‘ 
ture” will be used to define the 
of change of the slope of th 
to the curve 

It will be remembered tha 


ing two of circles ilts 
sudden 


point of 


arcs 
curvature at 

Match 
secon | 


Cases ind 


hange of 
common 
a circle 


tangency 
arc of with a 


irve as in 


or I lending two second degree curves 
that 
same at the 

This ts 
best expressed by the graphic analysis 


| trated 
tu strated 


as in Case 2, does not 


the urvatures are the 


guarantce 


point of com 


mons of 

smoothness of the whok 
not be affected seriously 
consideration 


defin 


further 
It is also possible to entire 


second degre curves 


shapes with 
With the traditional 


scribed, this has been limited to either 


methods le 


geometr hap r generated shapes 
} | 
it sin these represent a small per 


ge of es, it is almost 


sible to define completely most 
limensional shapes 

The application of 

irves to aircralt shapes is 


} 


isy because of the basi 


of modern airplane contours 
many shapes in product desigt 
complex ; 

subjects for the appli ation of 


simpler method. Many shapes 


and therefore, are 


such as flat iron handles are so com- 


plex that, in all likelihood, no attempt 
should be made to completely define 
the surface, but rather to use either 
1 model or to detail only controlling 
sections with second degree 

An application of the 
simple 
Fig. 7 


determining the 


urves 
second de 


gree curve to a solid form 
The procedure 


maximum 
three 


s shown in 
nvolves 
each of th ortho 
planes, plus a shoulder 
which is a locus of shoulder 


Curves AFE 


sections im 


aphi line 
points 


ACB, and EDB are max- 
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2ad degree curve metnod 


Refrigerator Top Contour 





j 
l_Piane of shoulder 
fine 








imum profile sections, and AGD is th It will be noted in Fig. 6 that two the axis pas th 
shoulder line lying entirely in a plane of the methods described in Fig. 7 other applications coul 


making a given angle with the base were used to define the shape. Th Iwo possible applic: 
plane. Thus, sections parallel to the yenerating curve is composed of a_ tured in Fig. 8 The 


EDB plane can be developed by noting second degree curve, ACB, combined method of dimensioning 


the intercepts of the sectional plane with an arc of a circle DB with radius tour of a refrigerator is 
with the control lines and construct R. This curve is a half section taken tiple radii as shown 
ing a second degree rve through on the shorter axis of the shell. Since ample. Becau 
them. All sections will be perfectly the shell is symmetrical about both curvature 
faired with respect co one another axis, only one quarter of the plan D 

This application of complete defi view had to be determined. After 
nition must be applied from the be hecking for clearance around internal ilso difh 
ginning of the design. The first mod mechanisms, two second degree curves, due to the extreme leng 
els must be constructed using this A’C’B’ and B’'C'A with a common radius (200 R). This 
approach, and subsequent modifications point of tangency B’, were laid out. pared with the use of 


i 


PI pseq 
made first to the controlling cun Thus, when point A of the generating if which has the 


th t 


then 1 


o the mode anges irve ACBD was moved completely 
are first made to the mode!, it may be around the base curve keeping the 
prohibitively omplicated to work plane of the generating curve normal 


backward to the controlling curves to the base curve, a solid shape was shap« 
However, this difficulty exists only leveloped. Since the shell is longer so simple 


1 
when the method of complete defini than it is wide, ED represents the dif lefined with mat 
tion is being used. If the more usua ference between the half length i Th 
method of defining only the s« na I idth s iilroad locomotive 
i road rolling stock in 
can be applied advantageously at ; lius of curvature at B’, a small peak n, extremely large 
stage of development was generated at the top four corners re impose a problen 

There is still another met 1 of This being undesirable, the generated riven curve, wher 


urves 1S used s¢ ond d 4 Because Se 4 1 f 


ompletely defining « li | hape was modified by flattening this ret irve req 
€ reneration or revi t | ni i intil it blended smoothly As i ctor 

procedure is brough in detail | tl aximum deviation was no more ipies. The 

follow than 40 in automat polishing motive front ad 
The shell of an automatic toaste buffing machinery easily accommo 

is shown in I 


actual case histori 


ig. 6. In the sig ited the alteration 
this part, two bas onsideration 1 I second appli ation shown 
o be met. First, the shape v ( , is concerned with the shape procedure 


generated to facilitate polishing an plastic motor shell on a small mathemati 
buffine with automatic machinery. Th fan. The problem here was compara However 
yd consideration involved shapir tively simple. this being to establisl 


shell to facilitate deep drawit c ACB. The shell was 


part from s 1 sheet rated y rotating the 
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Fig 1 


Heavy refractories of silicon carbide and fused alumina products. 


These have good 


resistance to mechanical abrasion and high load bearing strength at elevated temperatures 


HIGH-TEMPERATURE 


Ceramic Materials 


Refractories for jet and rocket engines, furnaces, muffles, wire 


wound cores, acid pumps, chemical equipment, or any equip- 


ment that operates at temperatures beyond the range at which 


ordinary materials rapidly deteriorate. Properties and uses. 


H. B. MICHAELSON 
Metallurgical Laboratories 
Bayside, 


Sylvania Electric N.Y 


Products, Inc., 
FROM THE STANDPOINT of the ton 
nage of materials produced for indus 
great bulk of all refrac 
ire products of fire clay 
in volume production are 


a refractories and the 


trial use, the 
tories made 
The 


the sili 


next 
remain 


ing group of lesser volume consists of 


magnesite, forsterite, sili 
con dolomite, and 
many In the field of 


high-purity metal oxides, recent devel 


chromite 
carbide, zircon, 
other materials 
opments show a trend toward increas 


ing use of alumina and 


magnesia, 


120 


stabilized zirconia for high-tempera 
ture applications. Pure 
promise of meeting the severe thermal 
and mechanical requirements required 
by the new industries of atomic power, 


oxides show 


synthetic gasoline, and jet and rocket 
propulsion Ceramic materials 
super-refractory applications now in 
combinations of 
metallic 
and 

with graphite 


for 


clude and 


metals; 


ceramics 


nitrides, and 


carbide bonded 


carbides 
borides ; silicon 
In the heavy refractories group the 
fireclay brick, hav 


contents of about 20 to 


various grades of 
ing alumina 
4S percent, 


are ordinarily classified 


according to their resistance to heat 


Propuct 


1. Super-duty fireclay brick—com 
posed mainly either of pure flint clays 
or kaolin. Highly refractory, with 
good spalling resistance and volume 
stability, high-fired grades have good 
load carrying ability at 
tures 

2. High-heat-duty fireclay brick 
somewhat less refractoriness and vol 
ume stability than super-duty type 
Suitable for great majority of furnace 
applications 

3 Intermediate -he al duty brick 
lower refractory requirements 

1. Low-heat-duty brick 
fractory requirements 


high tempera 


lowest re 


High-alumina brick is generally 
made from calcined diaspore mixed 
with varying proportions of clay or 
pure aluminum oxide to produce re 
fractories with alumina contents of 50 
to 90 percent. High-alumina refrac 
tories are made volume stable by pre 
burning a large portion of the raw ma 
terials at high temperature. Dense 
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refractories with high alumina con- 
tent are used in high-temperature kiln, 
aluminum melting furnaces, and many 
other applications. The spallirg re 
sistance of some grades is equal to that 
of super-duty fire brick. 

Lime-bonded silica brick is widely 
used at temperatures up to 3,000 F 
in open-hearth steel furnaces, glass 
tanks, and by-product coke ovens. Su- 
per-duty silica brick, containing less 
than 0.5 percent of alumina, titania, 
and alkalies, can withstand 
tures about 100 F higher, and is used 
in electric furnaces as well as gl 
tanks and open hearth furnaces. Basic 
refractories are not readily attacked 
by basic slags and find many appli- 
cations as furnace linings. Chrome- 
magnesite brick lasts longer than sil- 
ica brick and can be operated at higher 
temperatures. Forsterite, having the 
hot strength required for furnace 
arches and walls, is used extensively 
in tanks. Zircon and zirconia 
refractories feature low thermal ex- 
pansion and excellent heat-shock re 
sistance 

Among the refractory 
high load-beariag 
vated temperatures having excellent re- 
mechanical 
carbide and fused alumina 
products. In Fig. 1 are shewn typical 
shapes used for bricks, plates, muffles, 
and burner blocks 

Since no single refractory is ideal 
for all high temperature the 
choice of a material depends on the 
particular operation or process for 
which it is to be used. in the initial 
approach to the selection of a refrac- 
tory for a given need, Table I will aid 
in determining the relative usefulness 
of commercially available products. 
The classifications given are, of course, 
only approximate, because of the vari- 
ations in purity and composition of the 
commercial products. Detailed infor- 
mation on a given material can best be 
obtained from the manufacturer 

For applications where the user re 
quires an easy method of fabricating 
difficult shapes on the job, refractories 
are available as castables, which ordi 
narily consist of a mixture of grog 
(ground refractory material) and a 
cement, usually of the calcium alumi 
nate type. Castables are used as a re- 
placement for brick in furnace linings 
and for quick repairs. Another type 
of plastic refractory, made from grog, 
plastic clays, and flint clay, is used 
for ramming mixes in patching solid 
fireclay brick work and in forming 
hard-to-make shapes. Ramming mixes 
are pounded into place instead of 
being poured, like castables 

The refractory materials 
up to this point can be used in ordinary 


tempera 


ass 


glass 


strength at 


sistance to abrasion are 


silicon 


uses, 


discussed 
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Table I—Relative Factors for Determining the Usefulness of Commercial 
Refractory Products'” 


COMMERCIALLY 
AVAILABLE 
PRODUCT 


— 


High Temperatures 
Spalling 
Resistance 

Heat Transfer 
Characteristics 


Refractoriness 
Lead Bearing at 


Silicon Carbide 





Aluminous materials 
Fused Alumina 
Corundum 
Bau xite 
Diaspore 





Magnesium compounds 
Sintered magnesia 
Calcined magnesia 
Sintered MgO with fused 

alumina 
Forsterite 


Aluminum silicates 
Mullite (fused and cast 
Sillimanite 
Andalusite 
Kyanive 
Kaolins 
Fireclay 


a NNN WN = 
NNwWNN Ne 


| Chromites 

| Silica 

| Graphite 
Zirconium oxide 
Zirconium silicate 


u=-=—wWwW 


! Courtesy Norton Company. 
? Relative classification: 


1. Very high, 2. High, 3. Medium, 4. 


* This applies to a temperature range of 800 to 1,200 C. 


a No. 2 ciossification applies. 


kilns and commercial furnaces up to 
temperatures of about 3,100 F, For 
applications at higher temperatures, 
other heat-resistant materials must be 
substituted. Graphite, carbon, silicon 
carbide, zircon, and the pure oxides of 
aluminum, zirconium, and magnesium 
have the necessary refractoriness 
When in pure form, the oxides have 
superior qualities for operation at very 
high temperatures. Magnesia, for ex- 
ample, melts at about 5,075 F, but in 
the presence of less than 10 percent 
impurities the melting point drops 
300 F, and it will fail under a 
load of 25 psi at 2700 F. 

The melting point, of course, is not 
only criteria for practical refrac 
materials. Hot tensile strength, 
hot creep characteristics, thermal ex 
pansion, resistance to corrosion, and 
cost and availability are all important 
Oxides of strontium, barium, and cal 

im are not usable because of hydra 
tion difficulties, while oxides of cobalt 
hromium and nickel are too easily 
reduced at high temperature. Thoria 
and beryilia are too expensive for 


about 


the 


tory 


Resistance to 
Oxidation 


y Article 


heres 


a 
Acid Slag 
Adherence 


~“istance to 


High Temperatures 


Resistance to 
Slag Penetration 
Resistance at 
Weight of 
Resistance to 
Mechanical 
Abrasion 


Reducing 


Atme 
Resistant to 


Resistance 
Basic Slag 
_Resistance 
Refractory 


Blectri 


R- 
s 


Low, 5. Very low 


1,475 to 2,200 F.); at other temperatures 


bulk 
thoria 
troduces an 
f zbrication 
Zirconia 


most ad 


over, 


applications more 
whi h 


difficulty 


in- 


cannot 


ised for hig 
temperature wire wound core: | 


electrical 


its low 
vated 
time, pure 
and _ stabilized 
commonly 


of tance at ele- 


temperatures the present 


umina, pure mag 
zit which 


for 


onia ure 
laboratory 
in brick and 
now used in 
1,275 F and 


used ware, 


are also available heavy 
shaped pieces and 
high temperatures up to 
even higher 
The high thermal conductiveness 
these materials can be offset 
by backing up with insulating brick 
Magnesia cannot be used 
reducing atmospheres above 3,100 F 
An example of a high 
used where resistance ermal shock 


are 


ot 


in highly 


lumina body 


and resistance to 
tant 1s 
pump a 
parts that om 
hot 


the 


shown 


in 
cram 
or ol | 
chemical 





Table II 


Chemical Properties of 


Some Refractory Ceramic Materials 


Resisiance to 


Chemical 
CHEMICAL 
rYPE 


MATERIAL 
Basic 
Materials 


Mullite Acid Poor 


Silica Firebrick Acid Poor 


Super Duty Firebrick. Acid Poor 


Silicon Carbide Acid Poor 


Zircon Poor 


Zirconia Moderate 


Alumina (fused Neutral Moderate 


Chromite Neutral 


Carbon or graphite Neutral 


Berylia Basic Good 


Forsterite Basic Good 


Spinel Basic Moderate 


Magnesia Basic Good 


Thoria Basic Good 


high temperature ceramic compositions 


Refractory oxide bodies having a 


non-glassy bond show 
applications in gas turt 


promise {tor 
ines and rocket 
in 
strength 


engines where th requirements 
hanical 
and 
ics 


of 


a single 


clude exceptional n 
ind 

shock 
by the 


consist 


1¢ 


resistance to heat thermal 
i d loped 


Standards 


Refra tory box 
National 
mainly 
or zir 


eve 
Bure iu 3 
oxide like 
which 


ot 
onia t 1all 
quantities of oxides of baron, calcium, 
sil-con anium have 
been Some erimen 
tal ime 
tensile strength of over 15,000 ps! at 
1.800 I 
I Ex el € 

noted 1,900 I 
tion was less than 0.0003 percent pe 
hr * 10.000 Al- 
though the 
fully tested f 


they appear 


beryllia o sn 
magnesium, 
1 ide d 


bodies 


yh 


ex} 
have short-t 
1 over 10,000 psi at 1,900 


to 


uf 
ic 


nt resistan 


where at the 


with a stress o psi 
have been 
lt 


S ra mics not 


ide 


rbine 


most of the re 


quirements w possible excep 
Mate 
are destined 
for many high-temperat Lab 
of National Advisory Com 
mittee for Aeronautics have been work- 


materials for 


tion of thermal shock resistance 


rials of this type however, 


ure uses 


oratories 
ing with several of these 

various applications for some time 
A new cerami naterial produ ed 
by Stuy ( and Manufa 
turing Company has interesting pos 
for high temperature 


vakofi era 


ppli- 
ippu 
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Attack 
REMARKS 
Acid 
Materials 


Attacked by high iron slags, low solu- 
bility in glasses and some slags 


Good 


Good Readily attacked by fluorides 


Moderate 
Good Rapidly attacked by basic slags high in 
iron or caicium oxides. Dissociates at 
about 4000 F 

(ood Readily attacked by fluorides; decom- 
poses above 3450 F 


Forms carbides at high temperatures; 
stable in oxidizing atmospheres, fairly 
stable in reducing atmosvheres 


Good 


Very stable in both oxidizing and 
neutral atmospheres; attacked by 
amorphous carbon at melting point but 
not readily by graphite 


Good 


Good 


Oxidizes in air appreciably at 1190 F 
poor resistance to slags having oxides 
that are readily reduced 


Cood 


Not reduced by carbon ; volatilizes it. pres 
ence of water vapor above 3000 F; toxic 
Poor 
Not readily reduced by carbon 


Poor 


Poor Readily reduced by carbon at tempera- 


tures above 3550 


Radivactive; reduced by carbon at high 
temperatures 


Good 


expansion chat 
This 1} 


Dpody 
ly a 


cations where low 


acteristics are important 
Stupalith , is primari 
aluminosilicate 


} , 
beta-spox 
I 


processed to 
jumene with excess silica mo 
solution w 


The 


ceramic 


ecules forming a solid 


the beta-spodumene 
this 

thermal 
can be produce: 


ative linear 


ot ar 


tO 


features € 
k 


1 wi 


resistance sho 
fact that it 


tive, zero, or neg oeincic 


of expansion 

Since the thermal shock 
istics of the simple oxide 
while superior to those of 
are marginal 


contemplated uses suc 


nara 
por Cidaills 
most 


ceram 


values for 
h 
other high-temper: 
simultaneously und 


New 


combinations 


ICS er 


is \c 


, 
blades, ture 


rials are er inves 


gation super reftractorics 
of 


variously 


tered 
metals 


cram 


s 


are designat 


ts, ceramals, metallo 
Because 
ical properties of these bodies 
into the higher of 
and mechanical shock resistan 
road field of 

hy 
1.800 


erme 


+} 


ind cerametallics he 


ranges 


present a b 
equipments requiring p 
at temperatures above 
tain sintered combinations 
mium and aluminum oxide 


] 
ul 


ot 
have 


us of rupture values of nearly 


psi and tensile strengths of 


35.000 psi at room temperat 


2,000 F tensile strengths of 


20,000 psi have been rej 


mod 


exper 


lata in Fig. 2 shows 


re trends for 
developed a 


t 
Resistance 


rom 


sitions 
versity 
, 
alur 
appre 
re sintered 
Examples of ceramal 
high-temperature operatis 
are | 
nium 
such 


10t-pressed combinations of 
: : 


} 
Carpiace and 


as cobalt or nickel 
rials have greater shock 


oxide ceramics and exh 
sile strengths it 


Som 


res above 
body il 


} 


ported to hav 


15,000 psi it 
rupture 
1,800 


el 


finally failing 
raised to ( 


Refractor 


> 000 


j 
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Fig. 2—Meduius of rupture trend of alu 
mina-chromium 4120G2 
70 percent alumina, 40 percent chromium, 
and 10 micron particle A105G, 85 
percent alumina, 15 percent chromium, 10 
and Al2T, 70 percent 
and 


compositions 


size 


micron particle size 


alumina, 40 chromium, 325 


mesh particle 


percent 


size 
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tory materials such nina 


as alu 
chromium oxide 
nickel oxide. In 
spension, th 


conia, 
halt 


form of a 


magnesia, 
oxide, or 
water § coat 


1g mixture is applied by dipping or 


i 1 


; 
spraying to a clean, sand-blasted metal 


after which the coat is dried 
and fired. The base should | 
0.0015 to 0.004 in. thick, and greater 
thicknesses can be attained by several 
applications with separate firings for 
each Thin however, are 
preferable to avoid blistering and 
chipping due to thermal expansion 
Thin coatings also have 
ance to thermal shock 
Metal-bonded 
tend the 


surface 


coat ¢ 


coat coats, 


higher resist 
ceram coatings cx 
range of operation to the 
region above 2,000 F. Experimental 
mixtures of cobalt-silicon carbide, alu 
minum-alumina, and _ nickel-magnesia 
have been under development for the 
Air Materiel Command for applica 
tions such as gas turbine combustion 
tubes. Coatings of this type for the 
inner surface of 


liner are 


combustion tube 
intended to improve heat 
distribution, eliminate sharp tempera 
ture gradients, and increase life. The 
hief difficulties have been in pro 
duction of uniformly adherent coatings 

Another important application for 
bearing 
friction 
alkalis and ab 


ceramic coatings is the 


Glass 


ire resistant 


glass 
bearings feature low 
t 

} 


to acids 


rasives, and lilt to operate 


in almost any The glass coating 

it 1S bonded to 
iron or low irbon steel 
isually 
One 
type 
journal that 
shaft whip and vibration and provides 


being 
bearing 
utilizing 


thickness 
0.015 inches 


coating 


0.005 to 


non rigid 


is a 


" ber shaft absorbs 


} 


smooth operation 

The fields for 
ind metal-ceramic coatings is 
ally expanding. In 
military 


itilization of cerami 
gradu 
addition to the 
high-temperature 
aircraft power plants, indus 


uses nm 
parts of 
trial possibilities include steam turbine 
blades and nozzles 
exchangers 


pes 


furnace parts, heat 


and exhaust 


smoke stacks 


Other Recent Trends in 
Ceramic Research 

The extreme 

ind industrial 

tends their 


versatility of technical 
ceramic materials ex 
much further than 
s indicated for the few generic types 
fiscussed in this and the previous 
irti le (see July In addition 
to whitewares, special electrical ceram 


itility 


issue ) 
ics and refractory bodies and coatings 


there are a number of new composi 


tions that open new fields of applica 
tion Sen na ’ onsisting of 


ind where 
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with unique ele 
The development 
glass gives promise 
new photographic tech 


Ele: ) ndu 


conducting materials 
trical characteristics 
of photosensitive 
of a wholly 
nique 


iileé Lid 


yssibilities for 


has opened additional pe 


electric heaters, de-icers, and other ap 
pliances. Mica-glass corapositions per 
mit convenience of design and econ 
omy of assembly since they machine 
easily, unlike fired 
celain. Synthetic mica can now be 
used at temperatures several hundred 
degrees higher than natural moscovite 
mica. Cover-coat man 


steatite Or por 


: els can now be 
applied directly to titanium steel with 
out a ground coat, providing the long 
awaited one-coat application of por 
celain enamel 

As new <¢ become 
available and as production methods 
improve, the ueld of ceramics will pro 
vide the design engineer with an in 
creasing variety of materials 


ramic bodies 
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Constant 


a 20 percent additive of cobi.t This 


material has a tensile strength of 45,000 psi at 1,760 F and a transverse rupture strength 


of 190,000 psi at 1,800 I 








Y, Yj, Y J ae 
Zs YY, We 


LENGTH AND WIDTH of stitches are controlled by the 


two pper knol S while the 
Ipper nol l€ | 

, , 

iowers Of raises the saw 


cloth past the nee 
work table itself 
work tabl 


ind the 
section of the 


aor 1 1 
feed dog, makes it it matter 


Oscillating 


lise many special attachments gen- 
erally used for pleating, button-holing 
and darning are not needed on the 
Pfaff model 330 sewing machine. Of 
German design, the 13-Ib unit is com- 
posea of three main castings and seven 
die castings, all of magnesium. Three 
sections—the motor, back cover and 
work table—are unitized to simplify 
assembly and servicing. Size and di- 
rection of stitch are regulated from 
three knobs on the front face of the 
machine. Work table apron can be re- 
tracted downward to permit slipping a 


work table for 


darning or a sleeve for button holing. 


sock over the cente: 


Manufactured in Germany, the Model 
330 is marketed by the Pfaff Sewing 
Machine Sales Co., Inc., 820 Green- 
wich St., New York City 
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tooth feed dog which 
lle. Work table extension is removable 
actabl The 

which houses the bob! 


to darn socks or do ally disengages internal drive 


} 


drop feed knob on the bas« 


1! + ' ] + | : oo ‘ " } 

pulls the 1 1 le S n swin itward 
7 

resp tively Foot 

rounded cent lating speed of motor 

n and bobbin (top right) is full of thread, feeler 


, 
wheel fron 


Needle Increases Versatility 


Center section 


(stationary) 


Locking 
pins 


Hinged sections 
(retractable) 


BOTTOM VIEW of cast magn 
is attached to bas« isting t 
ward to permit slipping 
Hinged 


tions afr 
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Knob 
, 


ga 
ey, a 
. oe 4 
Knob 
retainer 


ZIG-ZAG DIAL for adjusting width of stitch has three functions y turn LINK BELT synchronizes vertical move 


ing the knob on the shaft, the pivoted needle bar is displa d left or right ment of needle shaft from top with rotary 


and the needle made to oscillate back and forth ip to 5/32 in result in movement of the feed dog and bobbin at 
a zig-zag stitch. When assembled, the knob and shaft unit can be unlocked bottom. Belt has two series of cords with 
by depressing the retainer and thus the shaft. This movement permits sliding rimped wire cross links to fit teeth on 
) 


the knob and shaft diagonally from upper left to lower right The needle diecast sprocket shown at left. Eccentric 
of 


will then remain in either the left enter or right-of-center position fork adjusts oscillation of needle bar 


ot Portable Sewing Machine 


Push-button 
switch for ‘amp 


Oo Seepage 


Power 
receptacle - 


Spring 
contacts ——________eé_o. 


DIE-CAST magnesium back cover is one of several subassemblies that si MOTOR SUBASSEMBLY consists of dic 


plify produ tion and service operations Power rec pta ¢ motor contact I gnesium base, a condenser for 
} 


and lainp with associated wiring and switch are all mounted on th pre m in nearby radios, power 


casting. Lamp is cv..veniently located directly over the needle nput | k and foot control eptacle 
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PRODUCT DESIGNS 


Ball-Type 


Transmission Is 


Self-Governing 


The Gerritsen transmission, developed 
in England at the Tileman Langley Lab- 
oratories Led., Redhill Aerodrome, Sur- 
rey, governs its own output speed within 
limits of plus/minus one percent. The 
usual difficulties of speed governing 
lack of sensitivity, lag and hunting 
associated with separate governor units 
are completely obviated because regula- 
tion is effected directly by the driving 
members through their own centrifugal 
force. The latter are precision bearing- 
steel balls that roll on four hardened- 
steel, cone-shaped rings, and these mem- 
bers can be used for different ratio ar- 
rangements. 

The transmission can be used in three 
different ways: as a fixed “gear”, as an 
externally controlled variable speed unit 
or as a self-governing drive that pro- 
duces a constant output speed from vary- 
ing input speeds. The coaxial input and 
output drives are advantageous in all 
three cases, because the space required 
is small and attachment simple. Con- 
version of the fixed ratio unit to either 
the viriable-speed or self-governing 
types is relatively simple. This is accom 
plished by adding mechanical or electrical 
devices for moving the various cones 
relative to the balls. 

Speed ratios from 1:1 to 2,000:1 are 
possible. To maintain efficient point con 
tact between balls and cones, operation is 
preferable under low-torque and high- 
speed conditions. Speeds from 10,000 to 
20,000 rpm or more produce torques for 
outputs up to four horsepower. 

The four horsepower limit was self 
imposed and gears for lower powers art 
possible. Work now underway is in- 
vestigating the possibility of units with 
power outputs large enough to satisfy 


automotive needs 


GERRITSEN TRANSMISSION is of compact design. Majority of the 
external parts are simple to fabricate from stock matenals. Springs at 
left end are for preloading two of the four cone-shaped, hardened-steel 
rings on which a set of load-transmitting balls roll 


} 


Balls are of the type 
normally used as standard ball ecarin 


components 


5 r 
































(c) 

SPECIFIC INPUT-OUTPUT RATIOS are obtained by fixing diff 

yairs of coned rings—B and C in (a); A and B in (b)—thus making the 
| 1 fixed radial path Variable ratios t if ball moves 


If and 


f 











TWO-STAGE TRANSMISSION a self-govert 
nator drives. Constant output C 100 rpm is maintain 
rpm. Axial movement of f 


e ¢ faces that ar in ont 
springs. The two stage design has the advantage of increasing 
t ind output shafts. so it has only to 


Centrifugal force 





N\ 

















Governing force 








Preioad force 















































SELF-GOVERNING ACTION of the transmission is o 
the centrifugal for 
ward radially, th 


und springs, the 


} 


stair 
Otall 


es of the balls as they rotate. When th ins vn \ Ap} 
[ ratio changes. By properly arranging the f 1 do yt affect 
gear ft ‘ be controlled by the ement ol ithe ! t 


tO Maintain a ynista 


input 


of output sp ed 
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PRODUCT DESIGNS 


Rotary Inverter 


Completely 
Shock Mounted 


Both and stability 


attained in a 58-lb aircraft rotary inverter through 


electrical mechanical are 
use of a lightweight, shock mounted suspension. 
Four shock mounts each on an aluminum leg, sup- 
port the rotor assembly from above and the control 
box from below, through two cross brackets. Input 
to the inverter is 26-29 v d-c and output is 2,500 v-a, 
single phase at 115 v, 400 cycles. Voitage output is 
regulated to within +2 v and the frequency main- 
tained to 1.5 cycles, both from no load to full 
load with minimum drift throughout temperature 
range from —55 to -+-71 C. Design of electrical and 
mechanical elements is intended to use all materia! 
for the 


Air Force by Royal Electric, Inc., Jamestown, Ohio. 


to its fullest extent. Inverter is made 








Frequency odjustments 


COMPACTNESS ot 


control ho 


inverter ustrated by the size of the 
Weighing only 4.75 ll bl 


ly 


tions 


a O} 


isu 


ising this assem 


ig S'4 Dy 5% Dy 4 
nd 


weight 


Conne 


in 
switch 


OU upies ad 


ontrol made on 
ot 
inting components and careful design 


1 
internal 


for d-c input, a Output a irc 
panel at left. Overall tht is kept low by liberal us 


nousings, Mo 


aluminum 


of the main rotor shaft and other parts 


i 


Auxiliary inductance coil ~~ 


tron slug 


Adjusting 
screw ~ 


Voltage adjustments 





























— 





MANUAL ADJUSTMENTS of frequency and voltage in 
the tuned circuit made with the two slotted 
By moving the channeled bar in relation to the fixed in 


are SCTeEWS 


128 


be The 
volt 


ductance varied 
principle is applied for changing th 
Main rotor shaft of 


the frequency can general 


(below) 


same 
age 

the inverter is a forged steel tube 
Aucust, 195] 
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Plug-in type 
voriodle 


frequency frequer cy 
regu/otors induct 


Ee qo cit. actreman 

FOUR RUBBER SHOCK MOUNTS supported on alumi CONTROL for maintaining near-constant 

n legs isolate plane ons from the motor quency and voltag 

the cross brackets and the control 

box screwed to the top of the brackets 
tied 


operating 
uN vibrat is based On a resonant type t 


cuit with a capacitor and inductor connectec 


aiternator mounted 


in parallel 

Leg flanges are One or more of the fixed resistors is automatically switched 
together by thin aluminum face plate from which into the resonant circuit by an electromagnetic 
actuator Hunting” of 


through the use of the air dashpot located within the r 


center section is removed to reduce weight. Control box 
frame serves as mount f main ter 


finger type 
the regulator armature is avoided 

rminal panel, radio noise 

ilter, and voltage and frequency regulator assembly (right) lator 


shown in the inset 








—e 
i 


10 ohn 25 wott 


ates 


7 c 
i i 
HC 
! ! 
j i 


' 
i 
1 £1 
Lsead 






























































er 


AC .. 
stotor Liao J + ice | 
Shunt “ / 


teld Lf & €) 


Javerter Section 






































l 
SCHEMATIC CIRCUIT DIAGRAM sl} d- 


snows 
left and alternater at right 


motor at t var resistor, for 


inverter section. Relays at output cir 


] Control 
urrent and, with quency and 


top are used for interruy voltage reg components 
» 
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ee ee eee | 


Arc Drill Has § . i 


A Vibrating 7 | 7 i 


T Vy pe He q d . <atecnate 


Only 75 seconds are required to drill a 
-in. diameter hole through half-inch ; | 


. 


> 


high speed steel with the Elox Electron- 
Drill.* The tool is a hollow electrode 


that is reciprocated by a magnet arma- f 


| 


ture against the workpiece, which serves 
as the other electrode. As the tool 
approaches the work, an arc is formed 
which vaporizes the work material. Cool- 
ant inside the tool then extinguishes the 
arc and washes away the vapor before 
it has a chance to readhere to the work- 
piece. By synchronizing the movements 
of the tool with pulsations of a d-c arc 
potential and through precisely control- 
ling the time and duration of the arc, 
drilling time is reduced and the work- 
piece kept cool. Unit operates 10 to 20 
times faster than nuiost existing equip- 
ment, and can be used on hard materials 
including tungsten carbide on a produc- DESIGNED much like an ordinary drill press, the Elox unit has 


1 


. enarate fp ] t supp] i it ; lly ) 

tion basis. Maker of the drill is the Elox pe - € power pack pe ee » or ul “7 is automa mcally OWE! 

. . eae after being position with t hand Ww by a mot if t top of 
Corporation of Clawson, Michigan. ee ee along : . Petieces sal sonahoghtes: 

Ip to in. 1a OF CIAL SNApPes 


1 be mounted intercha y in the head 


} i¢ il 


pedestal. Round electrodes 
*; " it - Patent 1,955 squares and hexagons Cat 











8 


oF an Z A-C input 


Armoture ‘ 
““Phase shifter 


, 
' 


- ‘-insuloting and 
A-C input positioning block 
+ ——4 Rectifiers 
~Tool (negative) 
a ee 




















Work 
+ piece 
(positive) 











SCHEMATIC CIRCUIT DIAGRAM has transformer and PHASE RELATIONSHIP 


rectifier section a ft for controlling tool vibration, and head tation 
transformer with ph3 shifter at right for regulating th 


if By connecting negative between rectifie ar 


tool, and positive lead between transformer secondary at 
workpiece mater! {1 tool disin 
egration relativel 
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Electromagnet 








1su/oting biock 
oolant delivery 
tube 


Adjusting nut 


>@a/ 





























Hollow tool > 
| Work pit 
DRILL HEAD has an electromagnet (at top) 
Insulating block containing two g 
gs supports coolant delivery t to wh 
Power wove 
8B 
A ODrii! head 
excitotion 
i sO ul y the prox 
le Tes frequency of the head 








Rearrangement of Parts 


Saves and Makes Space 


Instead of discarding the “running boards” to gain space 
as was the case in the redesign of cars, Servel engineers 
merely rearranged functional parts in their new gas 
refrigerator. The results are shown below. Height of 1951 
model (left) is reduced by several inches, yet the storage 
volume is increased. The 1950 model had 8 cu ft of space 


while the smaller 1951 unit has 9.4 cu feet 


) biGee Te 
| Ferman wane 
| 


— 











COMPARISON of lower half of chassis shows how add 


tional storage space was achieved. By moving the absorber 
coils up into the vacant space formerly used as a back flue 
ind mounting the absorber pot at the back in a vertical posi 
tion itor could be relocated as a verti i The 
tora It iit yild then | extended lownward 

tance suftx nt to provid roo lor « mor shelf 


I 












ee ee ee ee 


Air Pump 
Handles 
Suspended Solids 


The Ejectopump is a purely pneumatic displacement 
pump in which there are no rotating or reciprocating 
parts in contact with the pumped material. Solutions 
containing small suspended objects as well as viscous 
materials can therefore be handled. Operated on a two 
stroke cycle, the unit is self-priming and therefore can 
function with as much as 20 ft of suction head. The 
assembly consists of a cylindrical casing, a float and two 
non-return valves, which are in contact with the liquid. 
The header houses the pneumatic valves and an air- 
operated ejector which is in operation during the suction 
stroke only. The rate of air admission to the casing dur- 
ing the delivery stroke is adjustable, and output can 
thus be controlled to give any desired pumping rate. 
When supplied with compressed air at 30 to 50 psi, pump 
will discharge up to 50 ft of head at a rate of two 
gallons per cubic foot of free air. Manufacturers are 
Gresham & Craven Ltd., Salford, Manchester 5, England. 


CASING, VALVES other parts exposed 
being pumped are made 
The sc parts 


with spe ial linings to resist 


mild steel, cast iron 


metal ilso made of other metals or coated 
corrosive or abr iSIVE materials 


discharge valves (shown) are used 


for homogeneous materials; 


Flap-type suction and 
diaphragm type valves (right) 


are used for materials containing suspended solids 





Extruded Plastics Show Advantages 





refrigerator 


ETHYL CELLULOSE BREAKER STRIP on 


door requi rdware, but is held in place by the inter 


locking action ped outside and inside steel panels 


COLOR OF ACRYLIC 


hes the control kn 


HANDLE on 
bs to combine be 


have the old f 
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Suction 











DELIVERY STROKE. Compressed air now passes into 
t the casing through the needle valve and pushes the material 
by pushing the diaphragm upward The ejector evacuates down and out through the discharge valve. With the 
material being pumped to casing nearly empty, the float returns control valve to lower 
When seat, ready for the next cycle Isolating valve is 
during this stroke so that compressed air does not leave 


SUC T ION STROKI Compre ssed alr passes above con 
rol valve to the ejector and holds the isolating valve open 
the main casing, causing the 
flow into the casing through the suction valve 
casing is nearly full, float forces control valve against 


closed 


upper seat, thus cutting off air to the ejector the casing through the ejector 





in Four New Applications 


Photos urte 


NYLON TUBING protects the glass bulb Thermistor GRAY CELLULOSE ACETATE BUTYRATI replaces 
from damage and provides electrical and thermal insula ritical aluminum in the tubular cores of the rot card 


I 
tion. No metal end caps are required with this design index file. Cover is made of the same type plasti 
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pPhRopuct DESIGNS 


° . ° . feed chute — 
Weighing System | —— 
_ Bucket housing 
Is Hydraulically J 


Controlled 


Synchronization of a hydraulic weighing 
system with automatic feeding and dumping 
mechanisms permits rapid, accurate measure- 
ment of predetermined quantities of small 
fragile articles. Made by the Wright Machin- 
ery Co. of Durham, North Carolina, the Hy- P+ 
I'ra-Lec weighing machine feeds pieces into a = 
bucket that is supported on a balance bar. 
When total weight of pieces reaches predeter- \ 
mined value in range from 6 to 16 oz, a |} ———._ Delivery 

7 : , chute 

mercury switch closes a relay circuit, which ’ 
activates a mechanical linkage for dumping / 


the bucket. The pieces then fall down the % Controls for 
feed chute 

< vibrator and 
per minute can be weighed, making the unit Qtump motor 


chute into a container. As many as 30 batches 


easily adaptable to delivery and take-away con- 
veyors. Two of these machines are generally 
used: one for batch filling a container to 98 
percent of capacity, and the other for obtain- 


ing exact amount by adding pieces one-by-one 





Simple Mandrel 


Expands Like a Collet 


INGENIOUS MANDREL simplifies the holding 
of work pieces during machining operauions 
Made in one pic it is slotted to form three 
cantilever sections that deflect to positively engage 
the work piec 1 mandrel has one, two or 
three gripping diameters and is made in the stand 

C-5 collet sizes: diam s range from 7/3 

14 in. in 1 in. step These mandrels 


> 





Westberg Co., 800 Beley 
N. ¥ 


»f the mandrel is tightened 
] 
i 





in the machine, the spiral segment is forced to 
deflect outward n this manner, the gripping 
portion engages tl side diameter of the work 
With a 10 de y the total radial force exerted 
( +] . aidore ic of P 


“Gripping shoulders 
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~-- Bucket 


i - Bucket yore 














Oust shield 


Contacts 


Contro/ knob--, 








Mercury 
Switch 














Guide 
rollers (4) 


Balance bor 












































4 

: ~~ Displocer 
adjusting 
screw 


Orsplocer 








~Floaots 


Floor bor 


MATERIAI 


( 


) 


BI 


WEIGHED 


moo 


+} 





Magnetic Separator 


Features Flexibility 


NINE DIFFERENT SIZES of magt 
ant separator have the same basic design. By 


length of the drum and the parts 
y a longer 


' 
Oo 


ncreasing the 
affected | 


irum, the capacity of the 
nit 1s I 


120 
ut right is typical 
oolant 


raised from 5 
The 


nine 


gpm to as mu h as 
gpm 

of all 
metal chips 


Culaway vicw 
Dirty 


, 
adherent abrasives 


sizes 
and 
is pumped into the separator at right end 


containing 
flows or 
As 
the drun 


particles out 


it flows down around the outside 
the permanent 


magnets pull the 
of the 


oolant, and the drum them 
around to the discharge chute at left end. The 
manufacturers, Barnes Drill Co. of Rockford 
Illinois, find that a 1/20-hp., 115-v, 60-cycle 
be used on all nine separators 


vearmotor can De 
The low position of coolant inlet simplifies in 


arries 


stallation because no delivery pump is required 
I 1 
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Designing Parts for High Level 


Nine examples of complex machine parts which are currently 


being mass produced to close tolerances. Austenal Laboratories 








win Dt 


RIFLE STOCK CASTING 





























63 
64 


aa | 


Section A-A 


PARTS FOR TARGET RIFLES. Alur 


luminum sand about one half tl 
} 


u hal 1¢ former t of $4.50, of which 
barrel fasteners, front muzzle sight, $3.90 


castings for was for machining pt r drilling and 
" . 


trigger guard tapping, the only machining t 


bolt-action lever, and rear sight re juired is a finish cut on 
quired costly machining operations Porosity reduced the slot through which the bolt mechanism slides 
acceptable parts to 25 percent of production All cast dimensions are held within a tolerance of 
As a precision casting this part is produced for 0.005 in. for interchangeability 











ROCKER ARM from a packaging ma 
chine was originally forged, blanked 
and hobbed. Forging made dies and 
special tooling production costs high 

Now, the part is a steel investment 
casting weighing 56 grams. Teeth on 
the arm are held within the close tol 
erances. Except for reaming the large 
hole and drilling the small pin hole, 
of the the finished part ts used as 


FOUNTAIN DISPENSER. Anti-drip spouts on fountain dispensers 
must be made from stainless steel because of sanitary requirements. Con 
ventional processes for this part resulted in prchibitive costs. Forging 
and machining were difficult, and large die expenditures were unavoid 
able. Although the labor cost was higher in precision casting, the close 
dimensional accuracy plus the surface smoothness eliminated the need 
for machining; this resulted in lower costs 


Negligible die costs, savings in materials, and improved styling 
resulted from the change to the investment process. Weight 
part is 31.5 grams 


cast. Esti 
mated overall saving is 75 percent 
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uction by Precision 


Investment Casting 






































+ aQao0o/ 


0.0225 -o0000 








Lt", 
32 R. milling 


cutter radius 


+0.000 
-0.010 











0.335 























Grind - | 
+000 be +0.000 ps -i—+ Drill 2 holes 
0.856 *8888 0.327 10 G02 | 705579908 Js 
40.000 0.059 * 


he : = 0.000 deep 
0.654 -9 004 "7 od 


ELECTRIC 


controls a Spec 


ill 


oscillations, and 


} 


and shock 


RAZOR CUTTER SHAFT. This shaft one-piece cast unit of straight chrome 


ial cutter which speeds in half-circle (AISI 416) is used. Strength, wear 


” F } ++ t } t 1 | 
consequently is subject to severe wear sistance have been improved As 


stainless stecl 


and shock re 


shown, the only 


Thirty percent more speed is now possible machining or finishing operations are to grind the 
I I : 


The previous design consisted of a three piec« bearing surfaces plus drilling two holes and milling 


assembly 


requ 


iring expensive machining. Now a slots in the arms which holds th 


cutter blade 





GATE VALVE WEDGE whose odd 


shape and intricate design was the 


primary reason for precision cas .ng AUTOMATIC RECORD CHANGER SPINDLES. The prin 
ter ] tainl VD ,1¢ va 

Material is stainless Type 16 and idvantage of using precision investment casting for this part is th 
weighs 31.5 grams produ 


I 
by means of gang casting. In this way, larg 


versatility in design, and more alloys to choose from. Higher 
>. rel | * tart re ired . 1 
Previously sand cas | equired tion rates were poss le 
extensive machining. Tool breakage 
vas high and with much scrap osts have been cut and the use of stainless steel provid sa good wear 
Wedge faces of the precision cast 


ing needs only grinding or lapping 


savings in both material and machining time were effected. Also, di 


ing surface. Originally the low carbon steel parts were plated but this 


I | 
was found to eventually scale off 
for proper seating 
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Precision Investment Casting (continued) 








SU SU SLL Lo 


ORUM LOCK 

















sn 








Ti 
16 


9// #0005 


0 




















/ 
Ream 0.250 Ls 7 











COE 


o— > — 
CLUTCH PAWL 0.28/ + 2003 «- ~— &-0.328 70.003 





DUPLICATING MACHINE PARTS. These carbon 003 in sting the drum lock pawl 
steel drum locks and clutch pawls weigh 15 and 28 t t pproxim fourth ot 
grams respectively. Each is precision cast in one riginal two-pi desig The cl 


TUPUER DELUDED EOD 


One reaming of a single hole in each part fort four-piece assembly, 
if bsequent operation. All cast with 


0.010 in some within mooth and uniforn 





mune VUNOU ARENA 





0.000 
are +3909 


- + 


+0 004 





- 














\. £2. 
0870___, 0.004 max 64 0383 +0 003 


-~0 005 eccentricity 








OOO0E R 40.003 
0.0/4 +0003 
I —— lt 


0.037 20002 | 9 005 ta.00e 


0 
0.090 t¢ 4 
Section A-A Section x-x 


LENS PLATE FOR MOTION PICTURE CAMERA. BOTTLING MACHINE STABILIZER VENT 


COOPDU EDAD 


| € 


Thin-wall sections, close location of holes and exact TUBE is used in d ipment and 


olerance are features of this lens plat must be made 

Too complicated for economical die casting or sidered practical 
machining, this part was formerly coined of brass the sand casting n 
Later it was redesigned for stainless el and finally trom porosity was 
precision ¢. t because of excessive part wear and high were 


maintenance cost of the coining dies By precision 


th 


The center hole is reamed, and the outside diameter the previous method was the result. In this manner 


is machined to finish the part to specificat waste stock and expensive tools were eliminated. 1 

group of five small holes, previously reamed an material is Type 303 stainless steel and the weight is 

tapped, are now held within +0.002 in true 77 grams. This is another example where the difficult 
: 


position. The overall thickness is 0.090 in ) to-machine alloys have been successfully used th 


in. Flatness tolerance is 0.005 inch manufacure of complex parts 
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HOWARD KETCHAM 








Howard Ketcham was one of the pioneers in applying color to 


improve the use or appearance of manufactured products. As such 





he has developed color and design themes for over 500 products 
and packaged items ranging from automobiles, offieé machines, 


household appliances and equipment to airplanes, railroad 


coaches and locomotives, and industrial manufacturing equipment. 


In this article he discusses the principal factors involved in 
matching color with product function, including 
sales and advertising appeal, maintenance considerations, 


worker efficiency, safety and size effect. 
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Motors Development Laboratories. Automotive manufacturers are 


The color studios at General 
among the most progressive users of color, and check color preferences in various sections of the country 


ANNING the ‘ treatment factual relationsnips than any otnel combination 
industrial the sciences of } 


yhvsics, Closely related to the psychologi 
o basic re- psvchophysics, physiology al and factual considerations are 
me the fune-  losoph those of color harmony and asso 
requirements, For psychological reasons, auon—s s ibjective element n plan- 
Secondly, example, red is the color to indicate ning color applications for indus- 

try The engineering 


danger—red 
in color planning can 


that 
lat 


t have the high temperature or 
appeal, is a problem olor which since the time embraced 
fletermi subjective , » man has been illustrated by a typical instance 

rage I ' lifficulties create } 
number ‘ with heat and action, in hu he cifficultic reated when 
harmony is made the sole 


and emotion *( 

nol , Without regard t pl 
frround make black nsiderations 
dark threac lore easily il i When a western railroad decided 
le machines “he y te yr on its diese . 
make them both a 


tige, 


some 
readily wl 
ach other I i ‘nnhance their pres 
ther combinat green were selected 


vethe Ir 
are pall 
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a 
A, 


GM stylists discuss color harmony and acceptance for automotive exteriors and interiors. In automobiles, 
2ppearance is the primary consideration, and the utilitarian function of color is of secondary importance 


t New Kaiser DeLuxe. Lighter and more vivid colors have replaced the black 


motives were almost invisible at a 
few hundred vards. Practical con- 80 prominent during the early 1930's. Dark blue, however, is still popular 


siderations demanded that other 
colors be used and silver and black 
were selected. These colors, how- 
ever, blended well with the silver- 
grey desert country of Utah and 
Nevada. A fina! change to orange 
and black filled both the esthetic 
and practical requirements 

Psychological requirements 
color harmony vary widely on 
basis of geography, age, sex and 
time. White in China means mourn- 
ing. When the pumps and stations 
of an American oil com; 

‘re painted 


piummeted 





gaudy. In a study made several 
years ago, families of Italian ex- 
traction favored mother-of-pearl, 
an and for refrigera- 
White, the “sanitary color,” 


blue-green 
tors 
was favored by all other groups. 

During the 
black was the 
automobiles. 


depression years 
favorite color for 
Today the automotive 
industry finds the trend is toward 
light colors for passenger cars. In 
one survey of favored car colors, on 
a state-by-state basis, the top 
choice was a dark blue 

Another found that the 
dark brown colors long employed 


survey 


for space heaters used in private 
homes are no longer in keeping 
with public taste. The change to 
lighter colors in furniture, 
embraced in “modern” home deco- 
ration, has made 
change in the color and design plan- 
ning of this product as_ well. 
Lighter colors, and two-tone effects, 
have brought the product into har- 
mony with public those 
areas of the country which are 
keyed to “modern” treatment in 
home interiors. 

Refrigerators and other kitchen 
appliances are now desired in color, 
to match the kitchen walls, by 36 
percent of homemakers questioned 
in a nation-wide study. In two geo- 
graphic regions of the country 
the Middle Atlantic States and the 


wood 


necessary a 


taste in 


Middle West 


wives 


a majority of house- 
expressed preference for 
kitchen appliances in color. While 
problems of production and inven- 
tory have prevented the industry 
from this demand, one 
stove manufacturer who introduced 
realized 38 percent of his 
in color during the ensuing 
six months. Meanwhile, 
homeowners send out 


meeting 


colors 
sales 
many 
newly-pur- 
chased appliances for spraying at 
automobile body shops, and a paint 
manufacturer has 
troduced a special paint for appli- 
with a “porcelain finish,” 
which the homemaker can apply in 
a single coat. 

The 
product color which will serve as a 
tool to build demand. In machine 
tools and factory equipment, colors 
which promise more efficient oper- 
-with 


successfully in- 


ances, 


sales department wants a 


ation improved morale, 
speed and accuracy and decreased 
and accidents are de- 
manded. In consumer products, the 
general facts that 
neer 


absenteeism 


the color engi- 
accumulated 
and the specific facts of consumer 


has about color 
psychology, current taste, and con- 
ditions of production and the uses 
to which the individual product is 
put are weighed and analyzed by 
the color engineer in his planning 
of the design of the product. 


Often, changing conditions will 


radically 
manu- 
bright 


compel the 
different 
factured 


color 


adoption of 
schemes on 
products. When 
schemes were adopted in 
became “out of date,” just as colors 


color 


previously used on cash registers 
became “out of date,” just as colors 
in kitchen walls have increased the 
demand for color in kitchen appli- 
and the modern furniture 
with light wood and bright fabri 
have brought a 
requirement for 
the home. Similarly, the “practical” 
black colors were left behind when 


ances 


colors new color 


space heaters in 


brighter color schemes in modern 
offices made the black business ma- 
chines appear conspicuous and out- 
moded. 

The engineer 
plans his work to solve a series of 


color-and-design 


questions: 

1. What is the 
color plan? 

2. What are conditions of use? 

3. What 
employ? 

4. Where 
on the product? 

5. What psychological 
ships are involved? 

6. What background 
quire consideration? 

7. Under what lighting will the 
colors be viewed? 


function of the 


colors do competitors 


will colors be applied 
relation- 


colors re- 


When a manufacturer of power 
saws introduced a new product, he 


POWER GENERATING 


EQUIP. 


Jottings on Color in Industry 


PRINTING PRESSES: Color engi- 
neering for machinery whose moving 
parts create a danger factor have re- 
ceived substantial factory accept- 
ance, with a schedule of high-visibil- 
ity colors drawing notice to the 
danger areas. Where soilage is a fac- 
tor, machinery color planning helps 
emphasize the need for cleanliness 
and care. Color guides aiso help in- 
sure that all lubrication points are 
recognized readily, by identifying oil- 
ing and other maintenance areas, 
and by providing contrast at lubrica- 
tion points so that the need for main- 
tenance is clearly indicated. 


TEXTILE MACHINERY: Engineer- 
ing of color and design in textile ma- 


chinery can both improve operators’ 
efficiency and the current value of 
machinery. By eiiminating glare and 
light reflection on the working sur- 
face, and by providing contrast in 
colors and in lightness-darkness 
values between the working mate- 
rials and the machinery background, 
manufacturers have eliminated giare 
and impeded light reflection, thus 
reducing the incidence of eyestrain, 
absenteeism, and the percentage of 
rejects. Workers no longer have to 
sew black thread agairst a biack 
machinery surface in poorly illumin- 
ated surroundings, and the higher 
morale resulting from better working 
conditions and better-appearing ma- 
chinery improves maintenance. 


Propuct 


MENT: Bulky-looking heavy machin- 
ery parts no longer disrupt an ap- 
pearance of plant unity, when ap- 
pearance is engineered with utilitar- 
jan light grey-greens, biuish-greys 
and medium greys in the particular 
shade most suitable to the interior 
color plan of the individual plant. 


PASSENGER TRANSPORT AIR- 
CRAFT: Airliners showed no at- 
tempt to transform the awkward 
shape of plane exteriors into an em- 
phasis of speed lines until United 
Airlines decided to introduce color 
engineering methods in a treatment 
for the exterior of the Douglas DC-4 
introduced by the airline in 1935. 
Prior to then, airplane windows pre- 
sented the general appearance of 
“holes in a tin can.” The lead illus- 
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required a color treatment 


would be distinctive from those of 
competitors, highly visible in out- 


door settings, and durable in 


finish employed. Major competitors 
had based their color plans about 


orange, chrome yellow, 
and stipple-finish grey, 


tively An eye-catching Chinese 
vermilion was distinctive, stood out 
against the outdoor background, 
and the use of a chrome finish on 
handles, guide bar and chain pro- 
vided both contrast that improved 
visibility and maximum durability 


in these vital points 


Today, with emphasis on produc- 
tion for defense, correct coior 
particularly vital in the engineer- 
ing of tools and machinery used by 
factory workmen. For example, in 
a plant producing hosiery for one 


ef the women’s branches of 


armed services, employees in 


inspection department showed 


marked slow-down toward the 


ter part of each working day. They 
complained of fatigue and dizzi- 
ness, and the rate of absenteeism 
A study of plant layout and 


soared 


machinery revealed that b 


ing equipment blue at point of 


spection, a greater degree of 


trast for the tan of the stockings 
reduced eyestrain for the inspec- 


tors, and increased accuracy. 


While contrast in color improves 


tration in this article shows how an 
extended color line on both sides of 
the fuselage was used to incorporate 
window areas into a harmonious 
plan. This approach in individual in- 


FARM EQUIPMENT: Farmers are 
among the most progressive adher- 
ents of color engineering applica- 
tions. In farm equipment such as 
tractors, combines and other machin- 
ery, they seek high-visibility colors 
such as vermilion and yellow. Equip- 
ment in colors that stand out against 
outdoor summer background can be 
readily observed from a distance, to 
assure that assignments are being 
carried out with speed and accord- 
ing to plan. Appearance also helps 
assure proper maintenance. 
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royal blue 


respec- 


paint- 


visibility, it is not desirable in en- 
gineering the color treatment of 
factory equipment to seek maxi- 
mum contrast. Pure complemen- 
tary co'ors, which give strong 
contrast, will slow production in 
many cases if applied to work sur- 
faces of machinery. For example, 
the yellow and blue combination 
which was found effective for in- 
creasing the sales power of gaso- 
line-dispensing pumps would be 
overpowering on factory tools that 
are seen constantly at relatively 
close range. 

A similar instance of the effect 
of complementary colors wrongly 
applied arose during the planning 
of motor fuel pumps for a largé 
gasolene retailer. When it was sug 
gested that a red and white pump 
for one grade of gasoline would 
stand out effectively with a green 
and white pump for the other 
grade, one company official raised 
a question about applying alternate 
stripes of red and green for greater 
contrast. It was quickly demon- 
strated, by applying red and green 
striping on a large cardboard, that 
the two complementary’ colors 
clashed and created a visual blur 
when placed adjacent to each other 
in this way. 

Plant workmen are often una 
ware of the effect of machinery 
color on their operations, but re- 


LIGHTING EQUIPMENT: Lighting 


automatically to working 
A plastic manufac- 


spond 
improvement. 
turer who had purchased two mold- 
ing presses some years back had 
acquired one in a special colo 
treatment which improved the op- 
erator’s speed and efficiency; the 
other was painted in traditional 
shop colors. Also, at a plant ap- 


praisal, the color-correct equip- 


ment was recently inventoried at 
double the value of the standard 
tool due to superior maintenance 
through the years although both 
were originally equal in cost. 

The use of value contrasts is one 
of the surest procedures in combin- 
ing colors for effective working 
conditions For example, dark 
values of one color used against a 
light value of another color protect 
the machine operator in keeping 
him aware of moving parts of fac 
tory machinery. A light yellow on 
a cutting edge stands out sharply 
against a dark blue surface 

Another 
safety in machinery operation is to 


means of § insuring 


employ warm colors—those with 
red or yellow in them—to indicat 
cutting 


’ 
eu,res, 


moving 
switch-boxes, etc Cool colors 


parts, 


those with blue in them—can pro 
vide effective background on the 
noncritical areas and parts. The 
warm colors attract attention and 
care, for they seem to be advancing 
toward the eye. At a distance of 20 
feet, a warm color is apt to appear 
about a foot nearer than a cool 
color. 

Office machinery is as much sub- 
ject to color improvement, in order 
to increase efficiency, as factory 
tools. For example, it has been dis- 
covered that desks, typewriters and 
the various other machines were 
responsible for slowing the speed 
of office production, because the 
high contrast between white paper 
and the background created fa 
tigue. By introducing lighter colors 
in equipment—typically, colors of 
35 percent light reflectance, in place 
of the 10 to 15 percent light reflec 
tance of traditional colors—there is 
less contrast, less eyestrain, and 
faster, more accurate work 

Although certain generalizations 


can be provided as to the means of 


providing coler contrast and the 
psychologi al response certain 
ors will evoke in the majority of 


persons, the subjective nature of 
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Business machines, once black, are now a pleasing 


color experience 
sweeping 


While 


veloped 


an 


color systems 


nd serve he 


Iving eacn 


special circumstal 


No two ] 


, 
people 


adnerence 


variety of 


ot 


pre ludes 
to > \ 


nave 


‘Ipfully in 


probiem 


with 
been de- fi 


r pastel cc 


he average 
ease 


nily v: 


ors, 


about 


as 


illustrated 


perso 


one 


) darkness, 


tam var 
the 


Kries 


iatior 
Germar 


ind 204 


grey (foreground) and 


IBM 


are being finished 


writers 


by these new electric type 


fferent variations 


“hlac ke 


Oo were snow! 


11 called it 


10 called 


red 


6 cailed 
3 called 
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Green is used on certain machine tools 
as on this Van Norman grinder by 
the Fafnir Bearing Company to 
brighten up the working 

prove worker morale, and insure 


proper maintenance 


remaining observers had 
mpletely individualistic reactions 


mpi 


i named entirely other color 


The psychology 


Still i 


lence 
neither know 
e it We 
id color combinations 
vhich displease, but > cCan- 
ways tell exactly the name of 
r its component colors 


differ- 


‘ . 
r effe Black 


the visible w: 


xcept some 


ve lengths In the sel 
spectrum, st ‘ikes a products it is not only required that i smarit 
many of the wave lengths the colors select ractive color but also makes 
rbed and the remaining it is also necessary that the color ing contrasting effects 


n ombina 


reflected and produce the be durable one ime certain 


GM diesel electric locomotive. Colors are chosen for visibility—plus safety—as well as for appearance 


and advertising sppeal. Should the colors blend with the local terrain, accidents would increase 





author, assigned the task of devel- 
oping a distinctive and highly vis- 
ible color styling for diesel locomo- 
tives of the Jersey Central Lines, 
planned a design employing orange 
and blue. The treatment was 
worked out to assure that the quiet 
modern would stand 
out sharply against the countryside 
as they approached grade 
ings, thereby giving an increased 
safety factor as well as an attrac- 
tive appearance 


locomotives 


cross- 


and advertising 
appeal. Then came the engineering 
task of assuring durability. It was 
found that the ultramarine blue 
color standard could not be matched 
in lacquer, the chemical 
required for the blue pigment ate 
into the component 
of the lacquer finish. Research and 
testing established the fact that 
the color could be applied with syn- 
thetic finish of the alkyd 
type, with desired durability. 


because 


nitrocellulose 


resin 
Price is not in itself a criterion 
to the durability of the paint. For 
the same color in finishes of com- 
parable quality and durability, 
there may be a price spread as 
great as twenty percent. Today, 
with the guiuance of performance 
tests and directives regarding pig- 
ments and vehicles, as established 
by the Federal Government Speci- 
fications for Finishes, the color en- 
gineer can reduce this price spread 
the different 
comparable quality 


among suppliers of 
finishes to as 
Performance 
tests serve as a protection against 
the 


little as five percent. 


low quality finishes price of 


“Visual reference” is provided by the modern engineering 
approach to trademark development, in which both color 
and design of the trade-mark are correlated to the function 


which may be tempting but whose 
serviceability will be brief. 

The initial step in planning any 
color application is to consider col- 
ors in terms of the color family. 
This is a breakdown roughly based 
on the division of the range of the 
colors in the visible spectrum. The 
color families are the 
colors in the successive segments of 
the visible spectrum as established 
The 
quality of the color in each segment 
is designated as hue. 

Another fundamental measure 
for evaluating color is according to 
the lightness or darkness. For ex- 
ample, red mixed with a great 
quantity of white is called pink. 
When mixed with black the same 
type red might be called a maroon. 
Pink is associated with femininity 
and very young children. Maroon 
is a dark color generally well liked 
by men. This quality of lightness 
or darkness of color is 
scribed by the term 
light value of a color 
as a “tint,” a darker 
described as a “shade.’ 

A third aspect of 
“strength,” or “purity,” 
“chroma.” The pure green of an 
emerald is 
chroma.” The grey-green we see in 
an olive is “weak chroma.” 


groups of 


by a series of vertical lines. 


best de- 
“value.” A 
is indicated 
variation i 


color is 
classed as a “strong 


Obviously it would be physically 
impossible to use descriptive terms 
for the designation 
of the almost numberless 
of color that exist. 
numerable 


or adjectives 
variations 
There are in- 


combinations of hue, 


suRnac Marine 5 
< 


and chroma. Hence, the 
designation of a color must be on 
the basis of some system. A num- 
ber of systems have been developed 
including the Ostwald system, the 
Ridgway color charts and the Mun- 
system. The last is in most 
general use in industry and during 
World War II it was adopted by 
the American Standards Associa- 
tion for a war standard for specify- 
ing and describing colors. About 
1,000 Munsell color samples giving 
designating numbers are available. 


value 


sell 


All of the systems mentioned de- 
pend upon comparison of colors by 
the human eye. Hence, the use of 
those color systems does not permit 
an exact comparison, or a true 
numerical valuation of the 
This, however, can be done by color- 


color. 


imetry in which the dominant wave 
length of the color is measured by 
an instrument, and its percentage 
of purity in relations to maximum 
purity and its percentage of bright- 
ness as measured by its reflective- 
are likewise determined 
expressed in number. 


ness and 

There is no substitute for 
judgment the which 
the selling appeal or the 
functioning of a product, in carry- 


taste, 
and facts 


govern 


ing out color and design engineer- 
ing development work. Color harm- 
ony is not dependent upon use of 
any one collection of color samples, 
or on any schematic relationship of 
In the application of 
for product design the 
rule -get the and 
apply experience and test results. 


colors. color 
standard 


applies facts, 


So 


eae”. 1850 


soles! 


AFTER 


to convey the message of hearing service graphically. The 
color styling of the trade-mark was changed from the 
cream and black previously employed to a “flame orange” 


of the manufacturer's products. The before-and-after 
illustration of trade-marks employed by Thatcher Furnace 
Company indicates how a flame and sun's rays are used 


and silver, which served to underline the purpose of the 
equipment with emphasis, and an adhesive is 
fasten the plate to the furnace. 


used to 
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Low friction synchro is mounted directly on out 


put shaft of sensitive aircraft ins: 


nism 


Signal 


iment mecha 


from synchro .upplies data to 


devices such as automatic pilots and bombsi;zhts 


Inverted 


Servo System 


For Sensitive Inputs 


Synchro servo systems are becoming widely used in automatic control. Special 


circuits are necessary with sensitive input instruments. The author discusses 


synchro servo systems, and presents a standard for design of certain inverted systems. 


HENRY F. COLVIN III 
Project Engineer 

Kollsman Instrument Corporation 
IN RECENT YEARS ontrol 
have been introduced in ait 
craft and in industrial processes to 
provide accuracy and speed in op- 
the fatigue of the 
supply mechanical 
strength beyond the capacity of human 
operators. In addition, .ney can be 
used between locations, and 
under environmental conditions which 
would | or hazardous 
to men 


automatic 


systems 


eration, to reduce 


crew, and to 


emotc 
e uncomfertable 


In such systems, transmission of 
rotary mechanical motion is often a 
complished by means of synchro servo 
The word 


mechanisms synchro” is 


the generic term for type of ele 


inder many 


ontrol device 1 
names 
trol, Autosyn, and Selsyn 


chros conventionally used in aircraf 


such as Teletorque Cir 
The syn 


have a : 
a Y-connecte 
The 


ball-bearings 


servo systems single-phase 
d three 
shaft 1S 


and con 


wound rotor and 
phase _ stator rotor 
mounted in 
nection to the rotor winding is made 
through brushes and slip 

When the 
energized by 
line, a voltage is induced in each of 
the three The 


rings 
rotor of a synchro 
connecting it to an a 


stator windings rela 
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tive magnitude of the stator voltages 
is dependent on the position of the 
rotor, and each combination of volt 
ages corresponds to only one such 

position 
When the stator of the synchro is 
connected wire for wire to the 
of a second synchro, the voltages are 
applied to the second stator. For any 
position of the first rotor, there will 
be two positions of the second where 
no voltage will be induced in the 
second rotor. Relative to the respec 
tive stator windings, the positions of 
the second rotor, known as the null 
positions, will be 90 deg in each di 
rection from the first When 
the rotor of the first synchro is moved, 
the null positions of the second syn 
will through the 


Stator 


rotor 


move same 


of synchros, so connected, 
form the nucleus for a synchro servo 
system. Also required are 
amplifier and a phase sensitive motor 

The the pair of 
synchros is connected to the input 
The motor and the other syn 
hro are connected to the output shaft 
The system is so aligned that when 
the synchro rotor output 
null, the output shaft is in the cor 
rect position. When the shafts arc 
not aligned, an “‘error’’ voltage will 
It is amplified and applied to 


a power 
rotor of one ol 


shaft 


voltage is 


exist 


1951 


the motor that drives the synchro to 
which it is connected 
age falls to zero. Thus, when the in 
put shaft is moved 
angle, the motor will drive the output 
shaft through the same angle, until 


until the volt 


through some 


the error voltage is again null 

In most present 
the one shown in Fig. 1, the 
of the input synchro, known as the 


systems, such as 


rotor 


trans.nitter, is energized from the a- 
The error signal to the ampli 
taken from the 
follow-up synchro, which is 
the control transformer. When 
of conventional synchros is used, the 


line 
rotor of the 
called 
ad pair 


ner 1s 


error voltage is shifted in phase less 
than 45 deg from the a-c line. In 
such a system, the full power for 
beth synchros is carried by the rotor 
of the input synchro 

In an number 


function to be 


increasing of appli 
transmit 
ted is a measurement made by a deli 


cate instrument, such as an altimeter 


ations, the 


an airspeed indicator or a gyro. It is 
not desirable for the rotor of the 


synchro in an instrument me hanism 


to carry the fu power for both syn 
resulting heat rise 


temperature rrors into 


chros, because the 
may introduce 
the mechanism 

However, the synchros in the system 
may be 
that the 


interchanged in function, so 


synchro rotor is 


' 
follow-up 
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line and hence 

The error sig 
the rotor of the 
now serves 
This arrange- 
> 


the a-< 
full power 
from 
which 


connected to 
carries the 
nal is derived 
input synchro 
the control transformer 
ment is shown in Fig 


as 


Furthermore, when the input is 
1 delicate instrument, little torque is 
available. The friction of a conven- 
tional synchro, given by one manu- 
facturer gm cm at 25 C and 
15 gm cm at —55 C, becomes objec- 
tionable 


as 3 


A type of synchro, known as the 
Synchrotel, has been developed by the 
Kollsman Instrument Corporation for 
low torque applications in servo sys- 
tems. In this unit, the rotor winding 
is replaced by a stationary spool wind- 
ing, which is coupled to the stator 
windings by means of a single shorted 
turn of aluminum which formed 
is an integral part of the rotor. Be- 
the construction, the Syn- 
has The rotor, 
is mounted 
The static friction 
therefore, less than 0.005 gm cm 
Because of high impea- 
ance, the Synchrotel is well suited for 
use transformer. When 
it is used with a conventional synchro 
acting as signal generator, the result- 
ing phase shift is in the order of 90 
deg. to 110 deg. The difference in 


1s 


cause of 


chrotel no brushes 


weighing only 0.76 


gm 
} } 

in jewel bearings 

1S, 

it 


ts rotor 


as a control 


phase shift from a pair of conventional 


rotor 
treat- 


synchros, due to the different 
construction, requires special 
ment in the design of a system 

Thus, there are two basic circuit 
configurations which a synchro servo 
system may take. In practice, the one 
shown in Fig. 1 is used primarily with 
a pair of 
may, therefore, be 
conventional arrangement 


of Fig 


conventional svnchros, and 
referred to as the 
The circuit 
a pair 


2 used either with 


1s 


of conventional synchros or with 
synchro having nearly a 90 de 
shift as the input synchro 

be referred to the inverted 


chro servo system 


as 


Which ever system arrangement ts 
used, certain basic standards must be 
established that 
may be obtained when various « 
ponents of a system are assembled in 
dependently. The two basic points 
to establish are 1) the 
tween the function to be transmitte 
and the angular position of th 
chro shafts, and 2) the proper inter 
connection of the synchros 


so uniform re 


m 


relation | 
j 


Cc 


syn 


The first is accomplished b 
I 


concept of electrical zero. The 
trical zero position of a synchro is a 
relative position of the rotor with re 
spect to the stator which can he 
produced by electrical measurement 
made on the synchro. In a 
may be specified that electrical zero 
shall be, for instance, at knots 
true airspeed. Then, all 
will interchangeabl 
system 

The second point, 
interconnection of the 
accomplished by standardizing 
manufacture of the 
specifying certain rules for their int 
connection. When rules are 
followed, the phase of error voltag 
of the system can be predicted, and 
various parts of the system may be 
assembled separately with assurance 
that the complete system will func- 
tion properly 


the 


elec 


j 


re 


systen t 
200 


synchros so 


set be e in the 
uniformity 
synchros, 


units, and 


these 


The conventions and standards for 
the conventional synchro servo system 
are well However 
of the inverted system, and of 
chros with near 90 deg phase shift 
more recent, and ind 
ards for such systems are not available 


established use 


syn 
1s 


complete st 


Follow-up synchro 
(Controt transtormes) 


























Fig. 1—Servo system employing 
and follow-up. 
winding of input synchro carries 


400 cps 


conventional synchros for both input 


Error signal is taken from follow-up synchro so that rotor 


full electrical power for both synchros. 


Phase Shift 
of Control 
Transformer 
Synchro 


Type of 
Signal 
Generator 
Synchro 


Circuit 
Desig- 
nation 


45 deg. or less 
Conventional 
synchro 


Conventional 
Wound- Rotor 


Approximately 
90 deg 


45° or less 
Conventional 
synchros 


Approximately 
90 deg 


1s are 
in 
systems 


Therefore, the following standar 


proposed to assist 


proj 
the uniform design of 


T he sc 


servo engineers 


such 
standards include the following 
point 


circuit which the 


iy | 


rms for the two applications 


in syn- 


ye used 
which a synchro is used 
3. The end of the synchro 
d for d ‘the direct 
rotation 
4. Standard color coding of the 
wires in relation to the electrical phase 
rotation of the synchro. 

5. Specifications relating the inter- 
connection of the synchro stator wind- 


to be 


etermining on 


viewe 


ings to the direction of rotation of the 
rotor 

6. The phase of signal voltage to 
he with various tions 


expected conne 


of the synchros in the system. 
Circuit Description 

The generalized circuit on which 
this standard is based is shown in Fig 
2. In Table 
presented for possible arrangements 
circuit. One of the two syn- 
chros is positioned by the input shaft. 
The rotor of the synchro 
driven by the followup motor to bring 
system to a null. Electrically, this 
second synchro performs the same 
function con- 
onal Be- 


I, design information is 
of this 
second is 


the 


as the transmitter 
synchro 


in a 


venti servo system 
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Table I—Phase of Output Voltage with Various System Arrangements 


Phase of Control Transformer Rotor 
Voltage (E, with respect to E,) when 
Signal Generator is at a Greater Value of 
the Function than is the Control 
Transformer 


Amplifier 
Phase Shift 
E,, with 
respect to E,) 


Control 
Transformer 
Condenser 


Motor 
Condenser 


Omitted from 
the circuit 


Omitted from 
the circuit 


As required to 0 
give quadrature type 
at motor 


to 45° leading, depending on synchro 
See synchro manufacturers data 


Zero or 
180 deg. 


As required 
to give 
quadrature 
at motor 


Omitted from 
the circuit 


90 deg. leading 
approximately 


A phase shift network as shown in Fig. 5 is 
connected between the control transformer 
and the amplifier in place of the condenser 


0 7 mfd when the rotor is connected directly 
to the amplifier input. When an input trans 
former is used, the proper condenser valuc 
must be determined 

The condenser may be omitted with about 
20% reduction in amplifier input signal 


In Phase 
approximately) 


0 1 mfd when the rotor is connected directly 
to the amplifier input. When an input trans 
former is used, the proper condenser value 
must be determined 

The condenser may not be omitted. 


Low merha synchro 
transformer) 


(cortro 








Control transformer corder 
refer to table I for design 
wiormotion 
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shownin table I 


Fig. 2—Generalized circuit dia- 
gram for inverted servo system. i ~~ 
400 cps Motor condensér 
Votfoge dependenton refer fo toble I for 
motor choracterstxs tes«gn information 


Each of the former rotor voltage is a null. In 


cause in the inverted system it would 
be misleading to call this synchro a 
transmitter, it should be referred to 
How- 
electrical function of 
synchro is identical with 


as the signal generator synchro 
ever, the 
the 
that of the control transformer in the 
conventional the terms 
control transformer” can be retained 

In operation, the rotor of the signal 


since 
input 


servo system 


generator synchro is energized by the 
This 


the 


a-c line induces a voltage in 


each of three signal generator 


synchro stator winding: 
voltages is a function of the relative 
position of the signal generator syn 
chro rotor and stator. They are im- 
pressed on the stator winding of the 
control transformer synchro, and a 
voltage is induced in the rotor of this 
This voltage is appliea to the 
input of the amplifier. The output 
of the amplifier is connected to the 
two-phase induction motor which, in 
turn, drives the signal generator syn 
rotor until the control trans- 


device 


chro 


order that the two phase induction 
motor operate, the voltages must be 
in quadrature, which can be obtained 
in a number of that 


described 


ways will be 


below 


ROTATION 
rotation of 


DIRECTION 
eral, the direction of 
conventional synchro is taken looking 
at the shaft end, or in 
double-shafted looking 
end which has the 


OF 


the cas 
unit, 


mounting 
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Table Il—External Connections for Signal Generator and Control 
Transformer Stator Leads 


External Possible Alternative 
Wire Color Terminal Designations 
& 


Because the Synchrotel is used most 
frequently as an integral part of an 
instrument mechanism, the lor 
coding of the leads has been specified 
by Kollsman so that the 


rotation is taken 


direction of 
looking at the end 
of the shaft which extends from the 
complete .strument. This is the cap 
end, located opposite the mounting 
groove. 


Coior Copinc. Generally, the rotor 
leads of conventional 
red and black, and the leads 
are yellow, black, and blue. The color 
coding of the leads of the Synchrotei 
is the same, except that the rotor leads 
are red and white so that they can be 
completely distinguis'ed from the 
stator leads. In this standard, the white 
and the black synchro rotor leads are 
considered connected to the system 
ground. When the rotor of the syn 
chro rovates clockwise, viewed as speci- 
fied above, the sequence of phase fota- 
tion of the stator leads is yellow, 
black and, then, blue. 


synchros are 


stator 


Electrical Zero 


In the inverted system the signal 
generator synchro performs the same 
electrical function as the transmitter 
in the conventional synchro servo 
system. The generally accepted de 


scription of the electrical zero posi 


which 
de sign 
system 1S as 


tion of a synchro so used, 
should be retained in the 
standards for the new 
follows 

With the synchro connected as in 
Fig. 3, and the voltage from yellow 
to blue a minimum, the voltage from 
black to blue is more nearly in phase 
w'th the voltage from black to red 
than with the voltage from red to 
black. In the case of a standard air 
craft synchro, the voltage from red 
to blue will be the difference be- 
tween the voltage from black to red 
(26 volts) and the voltage from 
black te blue (11 volts) or a differ- 
ence of 15 volts 

This description may be used to 


150 


Signal Generator or Contr 
Transformer Lead when Functi 
increases with 


b) Counter« 
Mori 


determine whether or not a signal gen- 
erator synchro is set at electrical zero 
However, when initially 

zero of a signal 
the following procedure may be used 


1. Connect the synchro as 


setting the 
electrical generator, 
shown 
in Fig. 3 

2. Turn the until the volt- 
age froin red to blue is a minimum 
of about 15 volts. 

3. Turn the rotor through the 
smallest angle—30 until the volt- 
age from yellow to blue, read on a 
vacuum-tube voltmeter, is a minimum 
at about 10 millivolts 

When a control transformer syn- 
chro is connected in the circuit in 
Fig. 4, the relative stator voltages are 
the same as if the synchro were con- 
nected to a signal generator which 
is set to electrical zero. Therefore, 
when the control transformer is at 
electrical zero, the rotor voltage will 
be a minimum this mini 
mum voltage will occur at two posi 
tions of the rotor. The electrical zero 
position is established as follows 

With the synchro connected as 
shown in Fig. 4, the voltage from 
black or white to red is a minimum 
When the synchro rotor is turned less 
than 90 deg in the direction corre 
sponding to an increase in the func- 
tion to be transmitted, the voltage 
from black or white to red is in 
opposition to the voltage from black 
to yellow. That is, when the rotor is 
turned, from the electrical zero posi 
tion, less than 90 deg in the direction 
of increasing function, the voltage 
from black to white (or black) 
increase. 


rotor 


How ever, 


" 
Will 


This description also serves as a 
check on whether or not a zero set 
ting has been correctly made. The 
control transformer may be set at the 
electrical zero position by means of 
the following procedure: 

1. Connect the synchro, Fig. 4 

2. Rotate the case to give the great 
est voltage between white and black, 
or black and black. 

3. Rotate the case about 90 deg 
in the same direction that the rotor 


would move for increasing function 
until the voltage from white, or black, 
a minimum, as read on a 
voltmeter. The control 
then set to electrical 


to red 1S 
vacuum-tube 
transformer is 
zero 

i. Check the setting by measuring 
the voltage from black to white, or 
black to black, for a small increase in 
function from electrical zero. If the 
zero has been correctly set, the volt- 
age will increase. 

When setting a conventional syn- 
chro to electrical zero, the synchro 
should be directly connected to the 
voltmeter, omitting any phase-shifting 
network which may be used in the 
servo system circuit. When the above 
procedure is followed in setting the 
electrical zero of a synchro with phase 
shift near 90 deg, a 0.1 mfd con- 
denser must be connected across the 
rotor leads, whether or not this con- 
denser is used in the actual servo 
system circuit. The condenser is added 
so that the output voltage will be 
approximately in phase or opposition 
with the excitation voltage. 


INTERCONNECTION OF STATOR WIND- 
INGS. It is convenient to think of the 
stators of the signal generator and 
control transformer synchros as con- 
nected by a cable containing a yellow, 
a black, and a blue wire. These wires 
are termina ed at each synchro in a 
connectu. ‘. which the colors are as- 
signed to sin-ilarly colored terminals, 
or to increasing numerically or alpha- 
betically designat. 1 terminals in the 
above sequence. ~ able II is a guide 
for connecting s xchros into a servo 
The cor .ol transformer syn- 
chro should be wired to the external 
cable so that the external wire phase 
sequence for increasing function is yel- 
low, black, blue. Thus, for applica- 
tions in which the control transformer 


system 


26 volts 
400 cps 


1 Bleck 





Black 


Fig. 3—Electrical zero circuit for 
signa: generator synchros. By sim- 
ple instrument readings, synchro set- 
tings may be made interchangeable. 
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synchro rotates clockwise for increas- 
ing function, the control transformer 
stator leads are connected to like 
colored terminals and external wires. 
Again referring to Table II, for appli 
cations in which the control trans- 
former synchro rotates counterclock- 
wise for increasing function, the black 
stator wire is connected to the black 
external wire, and the yellow and blue 
stator leads are connected to opposite 
colored external wires. Similarly for 
increasing function, the signal gen- 
erator synchro leads should be con 
nected to like-colored external wires, 
if the synchro turns clockwise, and 
with yeliow and blue reversed if it 
turns counterclockwise 


PHASE OF OUTPUT VOLTAGE In 
order for the servo system to function 
when an error voltage exists, the volt- 
ages at the two phases of the error 
correcting motor must be in quadra 
ture. This condition can be achieved 
in a number of ways. Some arrange 
ments are listed in Table I 

When two conventional 
are used, the error 


synchros 
voltage will be 


shifted in phase from the signal gen 
erator synchro excitation voltage. The 
amount of phase shift will vary from 
about 18 deg to 30 deg., depending 
on circuit conditions. Additional phase 


shift may be introduced either in the 
amplifier circuit (Table I, line a) or 
in the fixed phase circuit of the motor 
(Table I, line b), so as to bring about 
quadrature of the motor phase volt 
ages. When the combination of syn 
chros used as signal generator and con- 
trol transformer result in a phase shift 
near 90 deg, nv additional phase shift 
ing means ave required (Table I, 
line c) 

In applications where there are 
more than one servo system, varying 
input shaft characteristics may neces 


sitate the use, as control transformers, 
of synchros having widely different 
phase shift characteristics. In such 
cases, as many parts as possible should 
be interchangeable between the sys- 
tems. The error voltage from a con- 
ventional synchro may be shifted in 
phase (Table I, line d) by connect- 
ing the synchro in the network shown 
in Fig. 5. The synchro may then be 
used interchangeably with a different 
type of synchro having a much larger 
phase shift, such as the Synchrotel 
The red lead from the network is 
connected to the amplifier input, and 
the white lead is grounded. The values 
shown in Fig. 5 are representative and 
may be varied to suit particular cases 

Some amplifier circuits “ye that 
the input or error voltage be either 
in phase or opposition to the supply 
voltage, and, consequently, to the sig- 
nal generator excitation voltage. This 
condition may be achieved by connect- 
ing a condenser across the rotor wind 
ing of the control transformer 

The value of the condenser varies 
with the type of synchro and with the 
impedance of the load to which the 
synchro rotor is connected. When the 
rotor is connected directly to the 
amplifier grid, the condenser value is 
approximately 0.7 mfd for a conven 
tional synchro (Table I, line e), and 
0.1 mfd for a synchro with phase shift 
near 90 deg (Table I, line f) 

When the rotor is connected to an 
input transformer, an appropriate 
value of condenser may be found by 
experiment. The condenser may be 
»mitted from the conventional syn 
chro with a loss of about 20 percent 
in amplifier input signal. The 
denser may not be omitted from the 
Synchrotel. 

Table I lists the phase of error 
signal to be expected when the syn 
chro servo system is connected in any 


con 





Control 
transformer 


synchro 


of the ways discussed above. The phase 
given is for the error voltage which 
results when the signal generator syn 
chro rotor position corresponds to a 
greater value of the function to be 
transmitted than the position of the 
control transformer rotor. Conse 
quently the motor voltages should be 
phased so that a voltage of the phase 
shown will drive the signal generator 
synchro in the direction of decreasing 
function towards the null position 
For example, when a conventional 
synchro is used as a signal generator 
and a synchro with phase shift near 90 
deg is used as a control transformer, 
the relative phases of the signal gen 
erator and the control transformer 
rotor voltages are as follows: When 
the signal generator synchro is at a 
greater value of the function to be 
transmitted than the control trans 
former, the voltage from white to 
red in the control transformer will lead 
the voltage from black to red in the 
synchro by approximately 90 degrees 
When the signal generator synchro is 
at a lesser value of the function than 
the control transformer, the 
from white to red of the control trans 
former lags the voltage from black to 
red of the signal generator synchro 


by about 90 degrees. Thus, with the 
arranged in a 


circuit of Figure 1, 
cordance with line c of Table i, when 
the input voltage to the amplifier 
leads the signal generator rotor voltage 
by 90 deg, the servo motor should 
drive the signal generator synchr> in 
a direction corresponding to the de 
value of the function 
The standards in this article 
dealt with the inverted synchro servo 
system required when the power dissi 
pated in a sensitive 
minimized. With increasing use of such 


voltage 


creasing 
have 


instrument must be 


instruments these systems will become 


important in automatic controls 


To 
ompi fier 
input 


15002 














/ Mfd condenser 


required wher synchro has 





phase shift near 90° 


Fig. 4—Electrical zero circuit for control trans- 
former synchros. When setting synchros with phase 
shift near 90 deg., condenser must be connected across 
rotor learle to achieve proper phase relationship. 
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Black 


Fig. 5—Phase shift network for conventional synchros, Con- 
denser and resistor values are representative and are for use 
when red lead is connected to the amplifier grid. When an 
input transformer is used, cther values must be substituted. 








Fig. 1 — Two chords intercepting the diameter of a circle 
at a common point and the angles tormed by joining the 








end points of the chords with an end point of the diameter. 


Circular 


EDWARD C. VARNUM 


Mathematician, Barber-Colman Company 
THE APPEALING FORM of a circle has 
not generally been used in engineer- 
nomograms. In a recent survey 
1) of seventeen hundred nomo- 
rams published in this country from 
1925 to 1947, only one was found to 
be circular. Since the appearance of 
i textbook (Ref. 2), however, which 
ontains a complete description of the 
theory and circular 
nomograms, several nomograms of this 
type have been published (Ref. 3, 
i, and 5) in addition that 
appear in this article 
The 
is based on a 
that states The 


on a diameter of 


(Ret 


construction of 


to those 


theory of circular 


nomograms 
geometrical theorem 
intercept of a chord 
a function 
of the product of the tangents of the 
two angles having the diameter as a 
ommon side and the other two sides 
formed by joining the endpoints of 
the chord with one endpoint of the 
diameter 


a circle Is 


lo understand this theorem, draw a 


in Fig 
Next drav 


intersects the 


ircle and a diameter as shown 
|. Label the diameter AB 
ny chord that diameter 
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Nomogram 


at roint C. Call the « idpoints of the 
chord D and E. Draw a line from 
D to B to form an angle with the 
diameter. Labei the angle U. Draw 
a line from E to B to form an angle 
with the diameter, which is labeled V 
The theorem that the distance 
from B to C is completely determined 
by the product of tan U by tan V. If 
another chord is drawn through the 
same point C and its endpoints are 
connected to B to form two new 
angles U’ and V’, then tan U’ tan V’ 
and tan U tan V will be the same 

By the use of this fundamental 
theorem, a circular nomogram can be 
used to multiply two variables x and 
y located on the semicircles in such a 
way that 


Says 


x=tan U, =tan V | 


Their product z may then be found 
by proper markings on the diameter 

If the circular nomogram could only 
multiply the original variables of a 
problem, its use would be very limited 
The secret of success in applying this 
idea to a wide range of problems is to 
manipulate the original three variables 
x, y, and ot 


an equation into th 


form 


I x) H 


master 


Propt Cl 


Unit distance 


Fig. 2 — Method of marking off values 
of x on upper semicircle of nomogram. 


Theory and 


where F(z) indicates an expression of 
any degree of complication but that 
must contain only one variable 
Similarly, G(x) may be quite com 
plicated in nature but only contains x 
as a variable. The same 
hold also for H(y). In many applica 
tions one or two of the functions / 
G, and H may equal the original 
variables themselves 

The first step in making 
nomogram is to manipulate the under 
lying formula relating the three 
variables into the master form of Eq 
(2). The next step 1s to s ale off the 
upper semicircle so that 


conditions 


a circular 


G = tan [ 


This step is accomplished by tabulat 


ing values of G(::) for important and 


conveniently spaced 2 valens 

Next, draw a circle on 
paper with the center of the circle on 
intersecting and hori 
zontal diameter. Choose a convenient 
distance (say, 100 small 
the right-hand end of the diameter 
and as shown in Fig. 2 lay off values 
of G(x) on a vertical line 

Join these marks for 


ross-sectio 


axes choose a 


spa es) on 


various vValucs 


of G(x) to the right endpoint of the 


diameter and continue these lines te 
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Unit 
distonce| 


MH 

















Fig. 3 — Alternate method of marking off large 
values of x to obtain accurate intersections. 


Fig. 4 — Construction for marking off values 
of z on the diameter of circular nomogram. 


Construction Technique 


Construction of circular nomographic charts for the ready solution of simple 


and complex engineering formulas and equations. Technique of establishing 


a master form equation from an original containing three variable quantities. 


Typical nomograms show how the basic geometric theorem is applied. 


Lal 


value of 


meet the upper semicircle 
interse 
responding to the value of G(x) 


tion with the 
In this way, Ec 


to draw the line : 
the 


is satisfied by 
upper semicircle 
When the G(x) 


large, the lines become steep and their 


(3) 
markings on the 


values become 
intersections with the circle are inac- 
curate. The extreme right-hand mark 
ings on the upper semicircle, 
he 
Fig. 3 by 
distance 


however 


can made accurately as shown ir 
small vertical 
G(x) in 


line, and 


left end 


choosing a 
unit measuring 
horizontal 


the 


these units on a 
connecting them 
point of the diameter 

When the upper 
pletely marked off, the same process 
used for marking off y values on th 
lower semicircle by laying off val 
of H(y) downward on a verti 


with 


scmicircice i com 


uecs 
al line, 
onnecting the marks with the right 


ndpoint of the diameter and labelit 
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the circle intersections of these lines 

To mark off the diameter or z-scale, 
is Shown in Fig. 4, choose a conven 
ient point y, on the lower semicircle 
It is often possible to pick 4 
H(y,) equals 1 to simplify the calcu 
lations 

Next, tabulate F(z) 
H(y,) for equally spaced values of 
in the useful range. Lay off the values 
of F(z) /H()y,) in the same way that 
values of G(x) were laid off, connect 


so that 


values of 


these values with the right endpoint of 
the diameter, determine the 
with the upper semicircle, and 
then connect these marks with the y, 
the lower semicircle. Label 
the intersections of these chords and 
the diameter with the 
in calculating the corresponding F(z) 
H(y,) 

After setting up a few master form 


SOO} bev 


interses 


trons 


point on 


value of us | 


V aluc 


equations, onc omes adept in 


onstructing circular nomograms 


Cycloidal Cam Maximum Slop« 
Angle Nomogram 


pro edur 


An explanation of the in 
constructing the maximum slope angl 
nomogram Fig. 5 will illustrate 
the method is applied 


Where 


{, = slope a 
r. 0 

R low 

|. = total lift 


dwell 


how 


gle n 


Iwell radius to center 
from low dwell t 
I adians 


nter 


total angle 
radi is TO ¢ t roller 
is the angle from lov 
for the 


slope angle of a cycloidal can 


the 


the basic formula maximu 


rived from slope anyl 





A= Moxmum slope angle, deg 
L= Toto! lift, in, T= total ongle, deg 
R= Low dwel! radius to center of roller, in, 


/ 
LA tor/cycloidal cam 


O2 03 OwOSs 
j j 7 


10 
Li 





ye 
u [oes 
o2 Q3 os 


Li 
TT 


La 


10 


LA for uniform acceleration cam 


For cycloida!l com 


Ton ag= 260 cor 


where inv B= TT/(L/R) 


For uniform acceleration com: 


S>. = 2292 L/R 
L/R $2; ton As= iS . 


i/R 72; ton As= “T° Vik) 


Fig. 5 — Circular nomogram for maximum slope angle 
ol cycloidal cams and uniform acceleration cams. 


Eq(4) is differentiated with respect 
to @, and d (tan A,) d67 is set equal 
to zero. After simplifying there re 


sults 


By letting +#@8 equal an auxiliary 


angle B, Eq (5) reduces 
xR l co 
+. Do : 
L sin 2 
From trigonometry, the right hand 
member of Eq (6) equals tan B, there- 
fore 


tan B B v l R 


The left hand member of Eq (7) 
is known as the involute function of 
B and is written as inv B, which is 
used in the theory of gearing. Values 
of B for various values of L/R can be 
found from involute 
function 

By substituting trom Eq (7) back 


tables of the 
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into Eq (4) and simplifying, Eq (4) 
can be reduced to the simple equation 


tan A, = (2x cot B)/p 8 
Converting from @ radians to T deg 
tan 4, = 360 cot B/T } 


A convenient master form for Eg (9) 


1s 


F (L/R) = T tan A, 10 


wher« 


F(L/R) is 360 cot B withinv B 
G(T) = T; and H(4,) = tan 4, 


To construct the nomogram for Eq 
(10), a six-inch circle was drawn on 
20 by 20 to the inch cross-section 
paper. As the variable T ranges from 
0 to 360, it was decided to let the mid 
point of the upper semicircle corres 
pond to 60. In Ref. 2, it is shown that 
for maximized ranges the midpoint 
should be the geometric mean of the 
endpoints of the range 

By noting that very few cam angles 
are less than 10 deg, the particular 
hoice of 60 maximizes a useful 10 to 


Propuc! 


For the given circle 60 is 
bec ause 


360 range. 
also a convenient midpoint, 
the unit distance is the 
and the vertical line along which T is 
measured becomes the vertical radius 

Along the vertical radius, then, 
values of 10, 20, 30 100 are 
marked. These marks are projected 
onto the upper semi-circle by drawing 
lines to the right hand endpoint of the 
diameter. The marks for 100 to 200 
can be made by using a vertical line 
30 small spaces (half a radius) from 
the projection point and doubling the 
scale factor. The numbers from 200 
to 360 can be marked on the semi 
circle, as shown in Fig. 3, by laying 
off to double scale on a line 30 small 
spaces above the diameter 

In this problem the marks on the 
lower semicircle are easily constructed 
because the H function is the tangent 
itself. Therefore, construction angle 
V is the maximum slope angle. Inas 
much as V is an inscribed angle the 
central angles are twice the value of 
V, so that 2 deg on the semi-circle 
equal 1 deg of A,, making A, equal 
to 45 deg occur at the end of the verti 
cal diameter. Therefore, the A, mark 
ings can be applied with a protractor 

To mark the L/R values on the 
diameter, a convenient value of A, is 
to be chosen. In this equal 
to 45 deg is in a good geometrical 


radius itself 


case, A, 


position and its functional value is also 
an excellent constant, since tan 45 deg 
equals 1. This convenient arrange 
ment can often be to facilitate 
the calculation and marking of the 
diameter 

Next, values of F(z)/H(y,) are 
tabulated, which in the present case 


made 


1S 


F(z)/H 360 cot B 
where inv B = x/(L/R 11 


In Table I the calculations for this 
step are given: 

To put the L/R equals 0.1 mark on 
the diameter, mark off 10.91 units 
upward on a vertical radius. (The 
value 10.91 is found in the last column 
of Table I). Draw a line from the 
right hand endpoint of the diameter 
to this mark a extend until it meets 
the upper semicircle where a light 
mark is made. Now join this light 
mark with the A, equals 45 deg mark 
at the lowest point of circle 

This last line will cut the diameter 
at L/R equal to 0.1, where the mark 
is made. The same process is carried 
through for L/R equal to 0.2 and for 
all values of L/R in the first column 
of Table I. All 
marked on the top of the diameter that 
refers to pars cams. This 
completes the circular nomogram for 
the maximum slope angle of a cyclo 


these values are 


step 
1951 
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idal cam having a lift of L in., a low 
dwell radius to the center of the roller 
of R in., and a total angle of T de 
grees 

To illustrate the use of this nomo 
gram, consider a cycloidal cam with 
a lift of 0.800 in., a low dwell radius 
to the center of the roller of 2.000 in 
and a total angle of 80 deg. First 
divide 0.800 in. by 2.000 in. to obtain 
L/R equal to 0.4. Then line up a 
straight edge on the 80 deg mark on 
the upper semi-circle and the 0.4 mark 
on the upper scale on the diameter 
The straight edge then passes through 
the 26 deg mark on the lower semi 
circle, so the maximum slope angle is 
26 degrees. 

This nomogram is also useful for 
finding the necessary R for given 
values of L, T and A,. Simply con- 
nect the A, value with the T value 
determine L/R from the upper dia 
meter scale and divide L/R into L to 
find the necessary low dwell radius to 
the center of the roller. To find a 
necessary T for specified values of 
A,, L and R, is another problem that 
is easily solved 


Uniform Acceleration Cam 
Maximum Slope Angle Nomogram 


In constructing the uniform accel 
eration cam maximum 
nomogram, Fig. 5 
for the 
type of 


slope 
the basic 
maximum slope 
cam 


»R is 


angle 
formula 
angle of this 
than or 


less 


when L is 
equal to 


formula as expressed by 
can | sulated 


ye ~manit into 
form of Eq (2) to become 


7 tan {, 


t hand 
with the right 
hand member of the master form Eq 
(10) used for the cycloidal cam, the 
same markings on the upper and lower 
aad It is 


to cal 


member 
: 


of Eq (13) is identical 


semicircles can be neces 
ilate values 
ver of Eq (13) 
ratios as given in 
lower side of 
the diameter of the nomogram 

As with the values from Table I, 
10.91, 20.83 114.59 
II are laid off on a verti 
is and projected onio the upper 
then projected 


therefore, only 
of the left hand me 
L/R 


Table Il, and mark the 


sary, 


for various 


the values 
from Table 
cal radix 


semicircle and onto 


the under side 
which the 


of the diameter, after 
corresponding values of 
L/R are labeled in at the marks 
When L is more than 2R, the maxi 
mum slope does not occur at L/2, and 
Eq (13) no longer gives the maxi 
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Table I—Calculations for Cycloidal Cam Maximum 


Slope Angle 


Nomogram 


Table II—Calculations for Uniform Acceleration Cam 
Maximum Slope Angle Nomogram 


L/R is less than or eq 


360/r) (L/R 
1 + (L/R)/2 


‘able 


Il{-—Calculations for Uniform Acceleration Cam 


Maximum Slope Angle Nomogram 


L/R is greater than 


mum value for A,. The correct form- 
ula for the maximum value of the 
slope angle of a uniform acceleration 
cam when L is more than 2R is 
tan 4, = (360/x T) V(L/R)/2 (14) 
Putting Eq (14) into the master form 
ot Eq (2) 
T tan A, = (360/r) V(L/R)/2 (15) 
Again, the function of T is T itself 
and the function of A, is tan A,, just as 
in Eqs (13) and (10). All that needs 
to be done, therefore, is to tabulate 
the function of L/R. Table III gives 
these results. 
The marks on the lower side of the 
diameter for values of L/R greater 
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than 2 are using th 


This 


made by 
Table Ill 


pletes the nomogram. 


given in 


Worm and Worm Gear Efficiency 


Nomogram 


The efficiency of S} iral g 

by a for 

Tool Engineers’ Handbook, 
1 


angles is given 


formula is later apy het to worn 


worm gears, in which 











COEFFICIENTS OF FRICTION FOR SPIRAL 
GEARS AND WORM-GEAR DRIVES 











Teetepetety 
Efficiency, percent\ 


For 20 deg pressure ongis 
reduce number of percent 
efficiency by one 


This chart is based on the formula that appears on pape 
1706 of Tool Engineers Handbook (1949) and accounts 
only for friction loss between worm and worm gear proper, 
not for losses in thrust and axial bearings. Limited tests 
with ball bearing mounted worms and gears indicate that 




















Example: For f= 0 |, A= 6 deg, 
the efficiency is 57 percent 


overall efficiencies may be only 85 percent of the results 
from this chart. The coefficient of friction varies with slid- 
ing velocity as shown in the table. The sliding velocity 
v’, is found by multiplying 0.5236 x pitch radius of worm 
x rpm of worm and dividing by cos A. 


Fig. 6— Circular nomogram for efficiency of 142 deg pressure angle worm and worm gear pairs. 


By setting ¢, equal to 143 deg and 
dividing the numerator and the de 
nominator of Eq (16) by sin 24, there 
results 


cos 144% 


17 
cos 1414 +- 2if 


sin 2X 
Solving Eq (17) for the quantity 

in the parenthesis, Eq (17) can be 

written in the master form of Eq (2) 


as 


(o3*)(*52)~( atin) 
(=p) (15 


G(x) = f; and H 1/sin 2A 


Using the same procedure as in the 
previous examples, the worm and 
worm gear efficiency nomogram Fig 
6 is constructed. The values of G(x) 
are laid off on a vertical line and pro 
jected onto the upper semicircle. In 
this particular example, however, th 
left-hand endpoint of the diameter is 
used for the projection, so the layout 
2 The values of 


of Fig is reversed 
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H()) are also laid out in a downward 
direction and projected from the left 
endpoint of the diameter 

A convenient value of A, say 3} 
deg, is chosen and values of F(z) 
H()y,) are laid off in a vertically up 
ward direction, projected onto the 
upper semi-circle, and then projected 
from the A equal to 34 deg point onto 
the diameter. The nature of F(z) in 
this example is such that the z scale on 
the diameter is linear. 

To use the worm and worm gear 
efhiciency nomogram, the value of the 
coefhcient of friction f is determined 
by use of the table accompanying the 
nomogram along with A, and the pitch 
radius and the rpm of the 
From this determined value of or 
the upper semicircle, draw a line to 
the lead angle value on the lower sem: 
circle. This line crosses the diameter 
at the value of the efficiency of th 
worm and worm gear pair 


worm 


The method described ir 
the foregoing for constructing circular 
restricted to charts 


SUMMARY 


nomograms ts not 


related only to cams and gears. Cir 


cular nomograms have been con 


Propuc1 


structed for use in other machine de 
sign problems and also statistical and 
medical problems. Once the basic 
technique is mastered, the construc- 
tion of nomograms is rela 
tively easy. Their attractive and bal- 
anced form makes them a desirable 
device for presenting data in tech- 
nical literature 


circular 
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Shop equipment, base material, core strength, depth of case are a few of che factors to consider in determining 


Which Surface 


Hardening Process? 


THE METHODS USED to obtain a hard 
outer layer on an underlying tough or 
ductile interior (core) involves two 
basic procedures ; one being 2 chemical 
reaction where elements are used such 
as carbon or nitrogen to change th 
basic composition of the case, while in 
the second, a hardenability factor is 

which is a measure of the 
possible hardness within the base com 


involved 
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LESTER SPENCER 


xief Metallurgist, Landers, Frary, and Clark Cx 


What are some of the in 
characteristics of each of the 
surface hardening methods and their 
limitations or advantages ? 

One question frequently raised is, 
“Hew deep should a case be?” This is 
determined by the service requirements 


position 
herent 


of the part, the subsequent machining 
or grinding operations and the costs 
Past experience serves as a fairly good 


required cast 
depth ; this figure ts besa 


factors as 


means of estimating th 
on such 
sermissible wear, estimated 
service loads, and the physical proper 
ties of the steel that has beer selected 
In general, where wear resistance is of 
with light to mod 


lepth of 0.020 in 


prime importan f 
crat¢ loa 1s a cas 
or less may bh 


if the 


satistactory However 
service lk id] ign ‘ he ivy 
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Fig. 1—Comparison between two carburizing steels. The hard- 
ness of high alloy steels is more uniform throughout the section. 


case of 0.060 in. or more may be re- 
quired to prevent the shattering of the 
hard outer shell during service. 

The type and magnitude of stress 
within the finished part dictate the re- 
quirements of the material, the physi- 
cal properties of core, and the type and 
depth of case. For example, static com- 
pressive stresses normal to the surface 
require only sufficient depth of case 
and hardness of core to prevent the 
case from deforming when stressed. 
A shallow case or a core too soft may 
result in deformation. For abrasive 
wear, a surface is necessary having a 
maximum hardness and with sufficient 


Selection 


The selection of a particular steel is 
becoming quite difficult in view of the 
numerous compositions from which a 
designer can choose. However, prior 
to the selection of the base composi 
tion, it is necessary to consider both 
the quenching medium for the desired 
surface hardness and both the type and 
magnitude of the stresses to which the 
finished part will be subjected 

Water quenching are 
usually preferred because of economy, 
high cooling rates and ease or subse- 
quent cleaning. Thus, this quenching 
medium 1s chosen for simple shapes or 
large sections where distortion can be 
controlled by design. With thin sec 
tions, there is the possibility of distor 
tion and even cracking; consequently 
it is necessary to utilize a less severe 
quenching medium such as oil. Which 
ever quenching medium is used, the 
desired hardness of case along with 
the hardness of the core must be met, 
and a steel with the proper harden 
ability factors must be chosen accord 


solutions 


158 


depth to give reasonable wear life. 
When bending stresses are encoun- 
tered, the factors of core hardness and 
case depths are so closely related that 
they must be considered simultane- 
ously. 

To avoid fatigue failures from com- 
pressive loadings, an increase in the 
mechanical properties of the core 
would be more effective than an 
increased case depth. However in bend- 
ing, this condition might be more 
detrimental to its fatigue life. For ap- 
plications where high stresses are en- 
countered, the selection of a case hard- 
ening process is a vital matter 


of a Steel 


ingly. Where a water quench is per- 
missible, low carbon steels can be 
selected. If an oil quench is necessary, 
a more expensive and greater harden- 
ability alloy carburizing steel is 
usually recommended. 

A list of the more commoniy used 
steels for case carburization is listed in 
columns on the gatefold; included are 
both the plain carbon and alloy steels 
The question of machinability is of 
prime importance in view of the fact 
that production volume often pre- 
cludes the use of automatic equipmert 
for forming parts. The carbon steels 
are more machinable, especially the 
free machining compositions as renre 
sented by the SAE 1100 and X ;00 
series. The only detriment in the use 
of the free machining grades is that 
the additives to produce free machin 
ing may have an adverse effect on such 
preperties as strength, toughness and 
fatigue resistance. Carbon contents in 
the plain carbon steels very rarely ex 
ceeds 0.25 percent due to the possi- 
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Fig. 2—Case depth is affected by the time 
and the type of steel which is carburized. 


bility of brittleness in the fully 
quenched core. Heat treatment is easily 
controlled and the usual core strength 
obtainable with adequate toughness is 
approximately 100,000 psi. 

Moderate alloy steels (1.0 te 2.0 
percent alloys) are used where oil 
quenching is a pre-requisite. Maxi- 
mum hardness of case can be ob- 
tained in conjunction with good core 
strengths, up to 200,000 psi with 
proper steels. Core properties of 
this group may be increased by raising 
the carbon content up to 0.40 percent 
The higher alloy steels containing over 
2.0 percent of total alloying elements 
are restricted due to both the increased 
cost and the greater difficulty in 
machining. Often, service require- 
ments dictate the use of these materials 
where extreme core toughness and 
strength is desired. One precaution is 
that the core hardness may easily be- 
come excessive in thin sections unless 
the maximum carbon content is 
severely restricted. 

The relationship of core hardness 
and distribution of hardness through- 
out the section of two steels is given 
in Fig. 1. Note that the high alloy 
steel has a narrow range in hardness 
throughout the section as compared to 
the plain carbon steel. Thus the core 
hardness of high alloy steels can be 
maintained regardless of section size, 
whereas the carbon steel, and to a 
lesser extent, the low alloy steels are 
affected by the section thickness 

Grain size also has a direct bearing 
on both mechanical properties and dis- 
tortion. Usually a fine grain size (Mc- 
Quaid-Ehn grain size 5 or finer) is 
usually preferred. Occasionally, the 
greater hardenability of the coarser 
grained steels is demanded in spite 
of increased distortion and reduced 
toughness. 
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Table I—Effect of Time and Temperature in Gas Carburizing a 
SAE 1020 Steel 
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0.012 


0.032 
0.042 


0.064 
0.081 














Time at Temperature in Hours 
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The Process of 


The addition of an element, usually 
carbon, and at times, nitrogen, to the 
the surface of the material is classified 
as a chemical procedure. When the 
item is subjected to the influence of 
the carburizing medium at an elevated 
temperature followed by a quench, the 
surface is considerably harder than the 
underlying metal. The four basic com- 
mercial carburizing procedures are 

(1) Pack metl 4y where the object 
to be surface hardened is placed in a 
box along with a formulated solid 
granular material which serves es a 
source of carbon upon the application 
of heat. The action that occurs is 
two-phase; the first being a rapid sur- 
face absorption of the carbon, and the 
second a migration or diffusion of this 
carbon toward the interior of the steel 
Composition and depth of the case can 
be varied by controlling such factors as 


Case Carburizing 


the time and temperature at heat, 
method of packing, and the type of 
carburizing compound. The relation 
between case depths vs t’ne is illus 
trated in Fig. 2. These curves apply to 
carburizing both carbon and nickel 
alloy steels. This method is ideally 
suited for the production of medium 
heavy and heavy case depths; however, 
it is difficult to maintain case depths 
within 0.010 in. variation in a given 
furnace load. 

(2) Gas carburizing, utilizes a pre- 
pared gas mixture ¢s the carburizing 
medium in either a batch or continuous 
operation. This gas may be: a natural 
or manufactured gas; natural gas 
mixed with air or a partially burned 
gas; butane, or propane mixed with a 
gas obtained by cracking their vapors 
and mixed with air. 

As with pack carburizing, a definite 
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relationship between depth of case and 
the time-temperature factors exists 
Chis relationship is illustrated by the 
data in Table I. These values indicate 
the approximate depth of case obtain 
able at various times and temperatures 
for an SAE 1020 steel carburized with 
a natural gas mixture at atmospheric 
pressures. Compared to the pack 
method, the gas gives a rapid penetra 
tion of carbon for medium-heavy and 
heavy case depth in a relatively short 
time. However, it is not advisable to 
operate for any length of time at the 
higher operating temperatures of 1700 
and 1750 F due to grain 
growth, particulariy in coarse grained 
In addition, due to the high 
surface, 


excessive 


steels 
build-up of carbon on the 
there is the possibility of 
gradation from case to core which may 
cause spalling. For any given steel 
composition, it is imperative to have 
close control on such factors as: com 
position of the gaseous medium, gas 
pressure and temperature control for 
a uniform and satisfactory case. The 
rotary retort is an ideal method for 
small parts that can be tumbled with 
In this manner, light to 
2 rela 


a sharp 


out damage 
medium cases can be obtained in 
tively short time 

(3) Liguid carburizing, adds both 
carbon and nitrogen to the 
while the parts are immersed in a pre 
pared salt carburizing mixture. A rapid 
quench is usually a pre-requisite to ob 
tain the desired surface hardness. Es 
sentially, there are two basic methods 
(1) the cyanide bath and (2) the 
activated bath. A comparison of the 
two procedures can be effectively seen 
in Table II, where the activated liquid 
carburizing bath is shown to 
heavier case depth than the cyanide 
bath. The main applications for the 
cyanide would be for thin cases (0.01 


surface 


give a 


Table 1l—Comparison of Case Depths 
by Molten Cyanide and Five Activated 
Liqrid Salt Baths 





Average Depth, in. 
on SAE Steels 
Time 1015, 4615, 3115 


in [— —— 
Minutes |Cyanide; Acti- 
vated 


0.0071 
0.0093 
0.0118 
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Fig. 3—Excessive grinding can cancel 
benefits of case hardening. Note case 
removal at critical regions of the roots 


Fig. 4—Typical gas carburizing depth- 
hardness curve. Enough case should be 30 
specified to allow for final grinding. 60 
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inches and under). ¢ yanide cases may 
have a low carbon concentration at the 
surface and still have a high hardness 
value; this being due that 
unmount of which 


surface 


a greater 


nitrides have 


been 
absorbed 


carbon 


into the 


beside 
Conversely, the liquid car- 
burizing baths always produce a high 
oncentration of carbon at the surface 
since the amount of nitrides formed 
relatively small. For this reason, 
liquid carburizing depths are 
deeper than the cyanide case depths 
under the same conditions of material 
time and temperature. In many in 
stances, medium carbon alloy steels 
(up to 0.45 percent C) are cyanided 
to obtain the additional benefits of the 
nitrides to obtain a hard, 
Case 


ire 


Case 


wear resistant 
One outstanding example is that 
of gears where heavy loads at slow 
ind medium 
strength 


speeds 
throughout 


require high 
the gear, with 
toughness as a secondary consideration 
(4) Carbo-nit 
bon and 


riding adds both car 
nitrogen to the case by 
a gas carburizing medium 
contains percentage 
of ammonia gas. Known also as gas 
cyaniding, dry cyaniding or ni-carb 


means ofl 


which a specific 


ing, it is an ideal method to produce 
shallow cases and often referred to as 
an inexpensive alternative method for 
the liquid cyanide carburizing bath 
Water quenching is not usually ad 
visable with this method; often a low 
alloy steel is used where the desired 
mechanical properties can be obtained 
by an oil quench. Where lower cost 
steels such as the plain carbon grades 
is necessary, a es hing oil can 
be used for good case characteristics. 
A SAE 1015 steel carbonitrided and 
quenched in this way exhibited a file 
hard case 0.005 in. deep with a core 
of Rockwell C 36 to 38 10 
minute cycle at 1600 F. 


using a 


The ammonia flow can be regulated 

that many types of quenching 
mediums can be chosen: either oil, air 
blast or slow cool. The ammonia con- 
centration within the carburizing gas is 
dependent on the cooling rate selected 
For work that is quenched, an am 
monia concentration of 1.0 percent is 
sufficient; work that is to be cooled in 
a blast of air, the ammonia concentra- 
tion rises to 5.0 percent, and for work 
that is to be slowly cooled, the am 
monia may be up to 15 percent. 


sO 


The Nitriding Method of Hardening 


In the previous methods of surface 
hardening, either carbon and/or 
nitrogen were introduced into the sur- 
face to produce a 
upon quenching 


hardness 
In the nitriding op 
eration, the surface hardness obtained 
is due entirely to the action of nitrogen. 
The advantages of nitriding, over the 


surface 


previously discussed methods, are 
greater surface hardness and wear re- 
sistance, better retention of 
hardness at elevated tem 
better corrosien resistance and less dis 
tortion is realized since there is 
quenching operation. 
Specific steels employed in 


surface 
eratures, 


no 


this 


process are tabulated on the gatefold 
lhe Nitralloy group, which have been 
formulated for this method of surface 
hardening, have a higher carbon con 
tent than previously 
steels used in other methods of surface 
hardening; this is due to the fact 
that a higher core hardness 1s necessary 
to adequately support the hard, thin, 
wear-resisting Of the alloys 
included, aluminum has the strongest 
tendency to form nitrides, while those 
elements such as chromium, molyb- 
denum, vanadium and tungsten 
also reactive with a nitrogenous at 
mosphere to ferm hard nitrides with’ 

the case. Where free machir‘ng prop 
erties are required and where maxi 
mum impact strength is unimportant, 
Nitralloy EZ is often used. Free ma 
chining quality is due 10 the selenium 
addition. Nitralloy N, containing an 
appreciable nickel content, is employed 
where a maximum strength and hard 
ness of core is required. Nitrailoy GR 
often referred to as graphitic Nitralloy, 
is of recent origin and is used for tool 
and die applications where the case 
hardness obtained by nitriding is es 
sential for wear and the graphitic - 
ticles formed due to the high carbon 
content tends to aid lubricity. 


the discussed 


Case 


are 


The nitriding of steels is not con 
fined to the specialized compositions 
mentioned but can be employed on 
standard SAE steel compositions or 
modifications which contain those 
alloying elements previously men 
tioned. The aluminum-free types of 
nitriding steels are generally preferred 
for steel castings due to the difficul 
ties that are connected with the casting 
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Fig. 7—The nitriding process is relatively long. 





Curve gives the case depth and time relationship. 
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Fig. 5—Parts being loaded for nitriding 
consist of a wide variety of shapes and sizes, 


Fig. 6—Using Nitralloy eliminates quenching 
of this lightweight 17 in aircraft gear. Run- 
out of the teeth is held within 0.004 in. 
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Fig. 8—Curves of three Nitralloy steels illustrate the 
high surface hardness that is possible with this process. 


Fig. 9—Nitriding growth can be compen- 
sated for since it is affected by the part size. 


of the high aluminum steels. The cast 
irons and steels listed on the gatefold 
can be hardened to 800 to 950 Vickers 
The use of these materials is satisfac 
tory where abrasive wear with no im 
pact is involved 

Stainless steels is another category 
that can be nitrided for obtaining 
a hard, wear surface. Un 
fortunately there is loss of corrosion 
resistance. The depth of case produced 
will vary with the type of stainless 
steel employed; types 416 or 410 will 
harden readily to a case depth of ap 
proximately 0.015 inches while with 
austenitic steels types 302, 304, 316, 
317 and 347, the maximum case ob 
tainable ic 0.010 in. Although in com 
mercial practice, the case depth on the 
austenitic stainless steels is rarely over 
0.005 in. With the austenitic nitrided 
case, uniform hardness values of 92 to 
94 Rockwell 15 N is obtainable on the 
surface; this value decreases rapidly 
from the only 0.001 to 
0.002 inches. The limitations in nitrid 
ing the austenitic 
as follows: 


resistant 


Surface of 
stainless steels are 


(1) The case is extremely thin and 
is susceptible to chipping and spalling 

(2) Some compositions are suscepti- 
ble to grain boundary carbide pre 
cipitation and subsequent intergranular 
cracking when exposed for long pe 
riods to the temperature 
ployed for nitriding 


(3) Modifications in the normal 
nitriding process must be made for 
successful nitriding of this class of 
material 

(4) 
experienced. This is hard to determine 
quantitatively since it is entirely de 
pendent upon the corroding media 


range em 


Loss of corrosion resistance is 
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Characteristics of Nitriding 


In the nitriding of steels, the length 
of the nitriding process is relatively 
long extending to a period as long as 
80 hours; Fig. 7 indicates the relation 
ship between time and case depth ob 
tained at a nitriding temperature of 
975 F 

The hardness obtained by nitrid 
ing is extremely high in comparison 
this maximum 
surface hardaess along with the hard- 
ness gradation from cise to core is 
illustrated in Fig. 8. Of the three 
compositions shown, Nitralloy N has 
a high hardness 


to the other processes ; 


core which is in 
dicative of high strength which is par 
ticularly where loadings are 
high and good support of the thin 
wear resisting case is necessary. Nitral 
loy 135 (modified) has a higher core 
hardness than the Nitralloy 135, this 
property being a pre-requisite in many 
nstances on aircraft applications 

Parts that are nitrided 
size, and this growth is dependent 
upon the structure of the surface and 
both the time and temperature of 
nitriding. The amount of growth is 
constant under similar conditions; 
once determined for a given material 


useful 


tncrease¢ in 


or design, allowances can be made in 
the final machiaing or grinding. As 
with the other surfaces 
that are not to be nitrided must be pro 
tected, 
bronze is 

In designs which are to be nitrided 


should be 


processes, ail 
usually a coating of tin ofr 
savistactory 


edges 
avoided concentration of 
nitrides in these areas will produce a 
brittle conditicn which leads to local 
ized chipping or spalling. Distortion 
is a Minimum with the relatively low 
temperature of nitriding and since no 


sharp corners of 


since a 


quen hing or reheating operations are 
necessary 

The retention of hardness for long 
periods of time up to 1000 F is a 
feature of this method of surface 
hardening 
creases the endurance limit in revers« 
effects on the 
the wear 
than any 
surface hardening 


In addition, nitriding in 


bending; the notch 
fatigue strength 
is much 


is less and 
resistance superior 
other methods of 
The corrosion resistance is satisfactory 
to resist effectively the action of alka 
combus 


still salt 


lies, crude oils, natural gas 
tion products, tap water and 


water 


Flame Hardening 


This hardening procedure on fer 
rous materials differs from the harden 
ing methods previously discussed in 
that a hardenable grade of material is 
required. The method employs a high 
temperature flame and is used exten 
sively for localized surface hardening 

Materials that are 


used are those 


of a hardenable steel; within the plain 
carbon stecls, the recommended range 
from 0.40 to 0.50 
In using 


an alloy steel, both the alloy type and 


for carbon being 


percent with a rapid quench 


its percentages determine the quench 
ing pro. edure. This varies from a rapid 
quench to an air cool. Full hardness 
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with the 
A typical hard 
tooth 


annot always 


slower cooling 
ness patter yf a gear is illus 
te Pearlitic cast iron is 
extensively with 0.40 to 0.80 
percent C. Alloys such as Ni, Cr, Mo 
ind V in the amounts used 
little eff on the 


iron is easily ov 


in cast iron 
final results 
rheated and cau- 
when flame 
using any specif 
ye tested for hard 
though chemical 
composition may be Poor re 
to this 
steels 
a preliminary heating 
a proper structure with optimum 
core There is no shar 
line of demarcation between the se 
ened surface ind the core since 
there is a gradual blending. Thus 


have 
( ist 
tion must be 
hardening i 


exercised 
Before 


it should 


Cast iron 
the 
correct 
traced 
As cast 


enability even 


have often been 
hardenability 
should 


tor 


sults 
tractor 
receive 


prope rties 


zor: 


spalling and flaking during service is 
avoided 
Flat se 


tions, circular paths, irreg 
combinations 
flame hardened 


hardening pro 


nes / 
shape a a 


| + 
lassincations ac 
cording to the direction of movement 


of either the ng treated or 
the 


the work 


of the torches along 


lo prevent overheating, the 


movement 
lame is reasonable 
f The 
tapped holes are 

filling with a 
material. Metal plugs 
are not used in flame hardening be- 
cause of the stress concentrations set up 
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Fig. 10—Rockwell C hardness in a 
SAE 4640 flame hardened gear cooth. 


l1i—Flame hardening a 


1% Ni cast iron lathe bed. In- 
set shows depth of case (1} x). 


Induction 


The induction heating method pro 
duces a hard, wear resisting case with 
Similar to flame hard 
the heating source can be selec 
tively directed to the outer surface 
of the material. It is essential that the 
material selected have sufficient hard 
enability to obtain the desired results 
In comparison to flame hardening, the 
induction method is more convenient 
and highly efficient 

This process has been apptied to 
many operations, and realized savings 
such as: less energy consumption due 
to the shorter time cycle and selective 
hardening; elimination of cleaning 
operations; the possibility of utilizing 
lower cost of materials; and a decrease 
in labor cost per piece. Induction heat- 
ing is not applicable on all jobs; for 
example very thin or extra large pieces 
may present difficulties due to limita 
tions in the frequency and power rat 
ings of the electrical equipment avail- 
able. Edges and corners of specimens 
heat faster which complicates the prob 
lem of contour hardening as exempli 
fied in gears or similar parts 


a ductile core 
ening, 


In induction heating, the rullowing 
factors should be observed 

(1) The work must be a 
good electrical conductor 

(2) For greatest efficiency the parts 
should have shapes for the induced 
current to flow in circular paths 

(3) The coil should be 
the work for greatest heating effects 


fairly 


close to 
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Monarch Machine Tool Co 


Hardening 


(4) As a rule higher frequencies 
generate higher voltages in the work 

Medium carbon steels are usually 
selected for high frequency induction 
hardening; the carbon content being 
the determining factor on the final 
hardness of the quenched item. A 
maximum surface Rock 
well C 62-64 can be readily obtained 
from a SAE 1050 composition. These 
steels also provide a maximum degree 
of toughness and ductility associated 
with high surface hardness. The 
steels can be used and are being ap 
plied where applications require a very 
deep case or wnere through harden 
ing of a heavy section is desized 


hardness of 


alloy 


Induction Heating Cort 
Fig. 12—Sprocket is rotated and heated 
by single induction coil. It is then 
raised and quenched by water spray. Total 
time is 32 sec 
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Capacitor pickup for 
determining distance 
of lift of fuel valve tappet 


pickup, equipped 
copper diaphragm, 
pressure measurement 


CAPACITOR GAGES 


For Measuring Small Motions 


Strain gages now available use the electrical phenomenon of capacitance to 


determine quantities such as temperature, dimensions and pressure. Capacitor 


gages are sensitive enough to follow minute changes in a patient’s blood pres- 


sure; rugged enough to measure pressures of 10,000 psi in hydraulic lines. 


HARRY H. SCHWARTZ 
Electrodesign Company 
Montreal, Quebec 


DEVICES USING CAPACITANCE EFFECTS 
to detect physical quantities such as 
pressure, motions and forces are 
among the most sensitive transducers 
yet introduced. The capacitor gage or 
pickup can convert a mechanical move 
ment as smal] as one micro-in. into a 
measurable electrical signal 
The cross section in Fig. 1 
one type of capacitance pickup, which 
serves as a pressure gage in hydraulic 
The pressure of the fluid acts 
which is 


This 


shows 


lines 
on the inner diaphragm, 
maintained at ground potential 
AUGUSI 
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diaphragm deforms in proportion to 
pressure, maximum deformation being 
limited to 50 micro-inches. Any move 
ment of the diaphragm causes a change 
in capacitance between the grounded 
diaphragm and the fixed electrode 
The capacitance change is in the order 
of 10 to 20 mucro-muicroferads 

The face of the fixed electrode is 
dished to a certain radius, while the 
movable electrode (diaphragm) is 
lapped optically flat. The radius of 
the fixed electrode is chosen so that 
its curvature is approximately equal 
to the curvature of the diaphragm at 
its position of mean distortion. By 
this means it is possible to obtain a 


linear relationship between the ap 


1951 


plied pressure and the resultant varia- 
tron m capacitance 

The thin mica 

late the fixed electrode from ground 
potential, normally providing approxi 
mately 50 volts insulation to ground 
The spring affords an electrically se 
ire yet mechanically flexible connec 
tion between the electrode and the 
coaxial cable connection to the sys 
tem. It has been found that a 
connection sufficient deforma 
tion in the electrode structure to caus« 


spacers serve to 


rigid 


causes 


inaccurac y 

The total fixed capacitance of the 
gage is in the order of 100 to 200 
mmf. The incremental 
found most satisfactory with the 


¢ apac itance 


asso 
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Fig. 1 


fixed electrode 


ciated electrical system is 20 mmf for 
the nominal pressure range. Owing 
to variations in manufacture, it is 
not possible to correlate precisely the 
capacitance variation with the — 
range. But as the gage is inherently 
self calibrating this is of no conse 
quence. These gages are available in 
ranges from 0-1 mm Hg up to 0-10, 
000 psi. Range variation is obtained 
primarily by alte: ing the thickness of 
he movable diaphragm and the di 
mensions of the gage 

The electrical system used in con 
junction with the capacitor pickup 
distinct circuits. The 
frequency oscillator 
change in_ gage 
proportional change 


t 


consists of two 


first is a radio 
converts the 
capacitance into a 
in frequency The second circuit an 
alyzes this frequency change and indi 
cates the magnitude of the physic al 
quantity being measured by the gage 
The oscillator circuit is relatively 
simple, standard radio fre 
quency network, as 
in Fig. 2. The frequency of oscilla 
tion of this circuit can be varied by 
means of the tuning condenser. In 
Capacitor gage is con 
nected to the oscillating circuit, in 
parallel with the tuning condenser 
The frequency of the oscillator is 
formula 


whic h 


being a 


oscillator shown 


operation, the 


given by the 


l 
2erL1(C + Ce 


resonant electrical frequency, 
cve es per sce 

inductance of tuning coil, 
tuning capacitance, ferads 
Gage capacitance, micro 


microferads 
Upon differentiation, this 
hecomes 


equation 


Cross-section of capacitor pickup. Movement of dia- 
phragm causes a proportional change in capacitance between the 
and the diaphragm producing a small signal. 


; Shielded cooxn,' cable connection 


i 








Fixed electrode 





For small changes in gage cap 
itance (Cg) the factor on the right 
hand side is constant. Thus, it is seen 
that any change in Cg will cause a 
proportional change in the frequency 
of oscillation of the This 
change in frequency can be altered te 
a change in voltage by the second 
a typical frequency modulation 
discriminator or detector network. The 
operation of this network is such that 
as the oscillator frequency shifts either 
up or down from the mean frequen \ 
a d-c voltage directly proportional to 
this frequency shift appears at the out 
put terminals 

The detector network is sketched 

Fig. 3. Actually, this network con 
sists of two oscillator circuits, A and 
B, that generate two fixed-frequency 
a-c waves. Circuit A is oscillating at 

definite frequency above the mean 
and circuit B at a frequency the same 
amount below the mean. The outp 
of circuits A and B are passed through 
diode rectifier tubes so that d-c volt 
ages appear at terminals rs and P, 

The coils of and B are 
coupled electromagnetic ay to the coil 
of the radio frequency oscillator fee 
ing the capacitor gage. Therefore ~ 
a-c wave reaching either diode recti 
fier is the combination of the waves 
generated by the gage oscillator and 
by the adjacent side of the detector 
circuit. When the gage oscillator is 
operating at the mean frequency, the 
resultant voltage waves to both recti 
fiers are equal. The rectified voltages 
are phased so as to buck 
the voltage between P, 


circuit 


cuit, 


circuits 


each other 
Thus, and P, 
is zero 

When movement of the gage ele 
trode causes the frequency of the 
gage oscillator to rise above the mean 
frequency, the voltage developed 
through increases, whereas the volt 
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Equivalent goge 
copocitence(Cg) 


Fig. 2—Simplified schematic of oscillator circuit. 
oscillation of this network is a function of the gage capacitance, 
and hence of the position of the gage diaphragm. 


Tuning 7° 
condenser 
(ce) 





Frequency of 


age from B decreases. This is shown 
graphically in Fig. 4. The rectified 
voltages, thus, are no longer equal 
and a re e voltage appears between 
P, and Py». Should the frequency of the 
gage oscillator shift below the mean, 
the A voltage while the B 
voltage increases. As a result, a nega- 
will exist between P, 


dec reases 


voltage 
ind P, 

It is thus seen that a 
is translated 
itance 
shi-t 


KI! ‘ lr , 
rank Vouave Signal 


minute motion 
change in capac 
This in turn causes a frequency 
which finally a meas 


into a 


Application Data 


The circuits discussed above are 
somewhat simplified for purposes of 
xplanation. Circuits in commercial 
use are furnished with stabilizing and 
filtering elements to ensure that the 
output voltage is a faithful repro- 
duction of the input pressure. A pack 
aged electronic unit incorporating the 
complete oscillator and detector cir 
uits for an electronic gage is availabl« 
The gage is simply connected to one 
side of this unit and the indicating de 
vice to the other 

The capacitor gage is also suited 
for applications in precision instru 
mentation or servomechanism systems 
The gage can be used to sense infor 
mation and pass it on to an indicating 
or control circuit. In the fields of 
instrumentation and servomechanisms 
of course, the capacitor gage competes 
with the many other types of pickup 
elements, including the inductance, re- 
photoelectric, piezo electric 
and electromagnetic transducers 

In selecting a transducer for a par 
ticular purpose, the product engineer 
finds that the capacitur gage has one 
major limitation when compared with 
the other types—high overall cost. 


sistance, 
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= 


- Resultont difference 
output voltoge from 
P, to Pe 














Fig. 3 


magnetically to network containing gage and oscillator. 
circuit detects changes in oscillator frequency 


However, where a premium is placed 
characteristics, the 
capacitor gage is a frequent choice 
Its chief merits are high sensitivity and 
ability to measure a quantity 
By this is meant that when the input 
linkage of the capacitor gage is shifted 
from the mean position and left in 
the new position for an indefinite 
period of time, the gage equipment 
produces a steady signal. Certain 
types of transducers are sensitive only 
to continuously varying (dynamic) 


on performance 


static 


quaniities 

The capacitor pickup also has the 
advantage of being adaptable to widely 
different forms of Since 
the gage is very minute 
motions, the moving element can be 
made very stiff, affording a mechanical 
system with a high natural frequency 
This is a desirable characteristic in 
applications where there is consider- 
ible vibration. A stiff gage element 
likely to respond sympathet 
ically to extraneous vibrations that 
could cause ignals. Another 
benefit of a stiff system is its ability to 


construction 


sensitive to 


1S le Ss 
*rroneous 


withstand severe overloads 

The disadvantages of the capacitor 
pickup are complexity of 
tion, poor temperature 
the — of using 
= ble connections 
With a radio frequency carrier sys- 
an ae pickup, such as 
the variable impedance coil or differ 
ential transformer is also responsive to 
static conditions. But it is not par- 
ticularly sensitive and is therefore 
used primarily for mechanical move 
ments and for seismic and proximity 
vibration pickups The construction 
can be extremely simple and the tem- 
perature stability is good. Like the 
capacitor gage, the inductance pickup 
requires shielded coaxial cable 

Either as a 


construc 
stability and 
shielded co 


tem, 


bonded or as an un 
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Discriminator circuit at right above is coupled electro- Fig. 4 
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Frequency 


This 


detector response curves 


Frequency ——» 


Circuit B 


Straight line is 


graph of output voltage, which varies from a positive maximum 


through zero to a negative maximum 


variable re 
applied to 
Its sensi 


bonded strain gage, the 

sistance method can be 

all kinds of measurements 
tivity is less than the capacitor gage 
by an appreciable factor so that the 
stiffness of the moving element is less 
and the natural pg ee of the me 
chanical system is lower. Simplicity 
and the possibility of temperature com 
pensation are its outstanding advan- 
tages. It is applicable to static and 
to dynamic measurements, but the 
former require a stable high gain di- 
rect coupled amplifier. 

The fourth major class of 
ducers is the electromagnetic type, 
such as are used in some types of 
phonograph pickups for converting 
stylus vibrations into audio frequency 
sound waves. Being self generating, 
this transducer does not require a spe 
cialized amplifier system. It is of 
simple construction and comparatively 
free from temperature effects. The 
generated voltage is proportional to 
the rate of change of pressure. There- 
fore the amplifier circuit must include 
an integrator circuit to make the signal 
proportional to pressure. An inte- 
grator circuit is a combination of re- 
sistance amd capacitance so arranged 
that the voltage output is the integral 
of the rate of change of the voltage 
input. The fact that these pickups 
cannot be calibrated statically and 
cannot measure low frequency varia 
tions, greatly limits their utility 

From this resume the reasons for 
the increasing usage of capacitor pick 
ups are apparent. Up to the present, 
few applications have been in the 
field of servomechanisms or control 
But in test work, where the need for 
sensitivity and accuracy far outweighs 
the higher costs involved, capacitor 
gages are commonly seen. In one case, 
for example, two capacitor gages were 
designed specifically for engine test 


trans 


ing. The gages are screwed into tapped 
holes in the cylinder walls where pres 
sures are to be measured. Output 
from ‘the gage equipments ts fed to 
indicators or chart recorders 

The gages are equipped with hos 
fittings for cooling water. The maxi 
mum working temperature of capacitor 
gages should not exceed 300 C. Where 
temperatures in this range or above 
are encountered, a cooling jacket is 
always provided for circulation of 
water through the gage. The tempera 
ture coefhicient of the capacitor gage 
is approximately one percent decreas 
in sensitivity per 20 C rise 

The natural period of vibration of 
the gage varies with the diaphragn 
thickness and the range. In 
gages, for example, the natural period 
is about 25, 50 and 75 kc at 10,100 
and 500 psi, respectively. Howeve 
the natural period does 
beyond 75 kc for higher 
ranges. The linearity of the standard 
gage is adjusted to be within two 
percent within its full range 
tion. Hysterisis effects, 
possible source of erroi, can affect th 
accuracy of 
two 


sressul 


not ris 


pre ssure 


ol opera 


which are a 


measurement as much a 
rercent at midrange. The aver 
age deviation because of 
seldom ‘nore than one percent 

Also in engine test work, the gag« 
has been applied to measure the mov 
ment of valve tappets. The setup 
arranged so that the tappet is 1 
chanically connected to the 
aphragm With 
linkages, the capacitor can 
measure 
The measurements may be static, such 
as the finished diameter of a cylinder 
piston, or dynamic, as the thicknes 
of fast moving strip steel from a roll 
ing mill. Capacitor gages can also 
employed in stress 
trons 


hyste risis 1S 


gage 
similar mechanical 
be made to 


tolerances and dimensions 


nalysis applica 








Some Thermocoup 





Howard W. Cole, Jr. 
Consultant 
Mountain Lakes, N. J. 





Connecting two dissimilar conductors together to form a closed loop makes 

a simple thermocouple. With the two junctions at different temperatures, an 
electromotive force (emf) will be generated in the loop. The magnitude of 
this emf is dependent on the chemical composition of the dissimilar metals 7, 
and is proportional to the temperature difference (T, — T:) of the junctions. In eee poy 
practice, the junction T, is usually the terminals of the measuring instrument 
and is maintained at room temperature. Thus the indicated temperature is the 
difference between the room temperature and the actual measured temperature. 











Most modern measuring instruments have a built-in cold junction compensa 

tion which is usually a resistance element whose resistance varies as its tem- 
perature. Such devices provide a temperature indication that is referenced to 
the zero temperature of the scale being used. Although the electrical portion 
of the instrument may be constructed of a material different from either of the 
thermocouple metals, the possible thermoelectric effect is canceled since the 
terminals are closely spaced and there is no temperature difference. 














Temperature scale Balance motor 








R, & R, Temperature 
region contro/ flectroni¢c 
R, Range in temperature Amplifier 
R, Temp compensation 
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compensation -.i* 
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© naspaadls J Reference Stondord ce// 
er mocouple Yunction eae . Few 


plage 





























Ne oe oe 


Balancing switch 
A null-balance potentiometer is an indicating device to instrument is unimportant; this condition allows almost 
show when the emf in the instrument exactly balances the unlimited use of all types of thermocouples, lead wire size 


generated emf in the thermocouple. With this type, the resist- and length. Internal resistances of the instrument permit alter- 
ance of the measuring thermocouple, the lead wires and the ing both the temperature range and the regiun being observed. 





! Wosher 1s oftached 
~Wires twisted,and by dcit 
soldered or bi-zed | 


Plastic used VII, 
os seal ond Tomperetore a 
, ” 
, insulator this point is being 
-Insulotors, meosured 
| ' 


Y/// 


|} 








(A) For moderate (B) 
pressures 


For point-source measurement, a simple but positive connection of the wires For averaging the temperature, stak- 
is required. (A) Twisted connection should be short and welded to insure a ing each of the wires with small cop- 
good junction. (B) To properly obtain the temperature of a body, a point nearest Pert ferrules can be done. One method uses 
to the wire junction should be in contact. (C) Connecting thermocouples in series a copper washer to which thermocouples 
doubles the emf; however middle junction should be at cold junction temperature. are attached. Tubes can serve as junctions. 
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emperature Measurement 








Millivolts Accuracy Using Accuracy Using 

Recommen fed at 100 ¢ ermocouple Wire as Leads Low Cost Lead ¥ ires Suitable 

Thermocouple Operating Range Reference “urrounding 
Material Junction emperature Error Teiaperat ure tr 

Deg. ( Deg. F at 0¢ Range, F + Material Range, F** 


osphere 


opper and 200 to 21 t 75 1 02% eopper and 
onstantan 400 752 76 to +200 1.0F onstanta 


0 


iron and , l t t iron and 
onstantar 5 S3it C constantar ’ utput 
lose tolerance 


chrome! and Ot 
alumel 1200 


chrome! and Oto + 32t , ypper and 
alumel 1200 2192 . constan tar 


platinum and 500 to 932 to c copper allo 7 ) ? , precision hig we tolerance 
platinum 1400 2552 to g mt . ow millivolt 
rhodium easurer rutput highest 
standardizatior temperature range 











**temperature range of lea 














400 §00 800 1000 


Temperature in degrees Centigrade 





itlivolts 


2M 


etm 


num eng Ligtioul RROD same 
patie Sal 


Copper and Constantan 











- +392 752 ihe 1472 1632 2192 2552 

~~~Terminals--- Temperoture in degrees Fohrenheit 

4 A simple instrument is the d’Arson- 5 Although any two dissimilar metals can be used as thermocouples, only four 
val type. It measures the current types are commonly used. The alloy content of these materials is closely main- 

and thus all resistances including the tained to standards of close tolerances. Curves show the electromotive char 

thermocouple wire must be considered. acteristics of each thermocouple combination over the full operating range 





Low pressure For rapid response, ther- /~~~Protecting tube 


mocauple +s welded . 
to form end 
= sg 
H = = 
er : 
4 — 
Adjustable , : 
length 


Moderate High 
pressure pressure 





























Adjustable 
bushing 


To protect thermocouples from corrosion, contamination, For insulating bare wires inside of the protecting tubes, 
and mechanical damage, there are many styles and types of asbestos covering is used up to 400F and Fiberglas to 
protecting tubes available. Such tubes increase the time lag 1000F, Also ceramic beads are available: (A) large, single 
due to a longer heat path. These protecting tubes may also act wire bead, (B) double wire bead, (C) small singie wire bead 
as a conductor of heat away from the junction. and (D) fish-spine beads permit the wire to form a bend. 
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Fig. 2—Cell, building and area switches. 
Each switch consists of nine 24-pole dou- 
ble-throw units mechanically connected 
and operated by means of one hand lever 


Fig. 1—Project panels to which the project engineer in charge of the rocket test cell 
connects thermocouple leads, weighing and thrust cables and other conductors from 
sensitive elements. Eight project panels are equipped as showt—one for each test 
cell. Instrument leads run to a panel located in the central instrument building 





entral Instrumentation 


A flexible, dependable, economic method of instrumentation for 


FRANK FRISWOLD* 


NACA Lewis Flight Propulsion Laboratory 


IN THI ECONOMY, flex 
bility and dependability, a centralized 
instrumentation system for rocket lab- 


INTEREST OF 


oratories is practically mandatory. The 
isolation of test cells, the 
hazard to personnel and equipment 
the short burning time 


necessary 


the corrosive 
fuels and the short engine life pose 
problems of instrumentation not ex 
perienced with conventional engines 
Tine system installed should find ready 
applicability in many industries, with 
resultant savings in equipment and 
labor 

At the NACA Lewis Flight Propul 
Laboratory 


sion an analysis indicated 


that individ 
require approximately 


ial instrumentation would 
twenty record 
ing instruments per test cell for ade 
quate rocket testing. Instrumentation 
is required to record from three to 


twelve temperatures, the flow of two 


—— thrust, aud chamber and 
loading pressures. A centralized sys 
tem was designed to 
minimum the number of instruments 
necessary to record this data 

The measurements that are common 
to all cells and that can easily be 
transmitted as electrical 
recorded at a central location which 
consists of a concrete blockhouse. In 
formation transmitted by other means 
such as hydraulic or pneumatic fluids, 
is recorded by equipment located in or 
adjacent to the test cell to eliminate 
long fluid-filled lines and their asso 
ciated transients and time lags. Bour 
don tube recorders and recorders as 
sociated with pneumatically operated 
at the test cell 


reduc e to a 


signals are 


controllers are located 
instruments peculiar to the 
These are rela 


with the 


as are 
individual installation 
tively few in comparison 
number of instruments necessary for 
other measurements 
There are a total of eight test cells 
it the laboratory. Leads from the 
instruments may, through a set of 
| connected 


switches, be to any one of 


Pr 


eight terminal boards or 


panels. Each test cell 
project panel to which the project 
engineer in charge of the test cell con 
nects thermocouple leads, weighing 
and thrust cables and other 


royect 


| 
has its own 


onductors 
from sensitive elements (see Fig. 1.) 
The connection strips on the edges of 
the upper half of the panel are 
thermocouple terminals They are 
mounted on heavy duraluminum bars 
in order to minimize rapid variations 
in temperature. They therefore serve 
as suitable cold temperature junctions 
when it t tl 


1S desired to switch ou ne 
old junction 


ompensation in the 
single point temperature recor 1 
record temperature dire 
volts 

Terminals for the sing 
perature 
center of the upper half of the panel 
At these terminals a four 
thermocouple pairs are available for 
each recorder 
mel-alumel, 


recorders are the 
choice of 


chro 
platinum-platinum rho 


iron-constantan 


lium ind onstantan 


copp. [ 
! 


in to the central instr 
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Fig. 3 
the central instrument 
condensation 
of =the 


building 
drainage 
central 


purposes. The 


instrument building is 


Overhead conduit carrying instrument leads from the test cells to 
Conduits are given a slight pitch for 
concrete 
shown in the 


blockhouse construction 


background 


Fig. 4—Switch panels in central instrument room 
and building switches are located on the panel with 
pilot lights to indicate which cell is connected 
phone service is provided to the 


Area 


Tele 


project engineer 


Widens Testing Scope 


rocket testing that should prove adaptable in industry. 


uilding. Ir 


tive 


in the central instrument 


addition to the twelve record 


ers, provision has | made for 
additional 


j 
iS 


installation of eight 
The project panels provide 
in making new setups cr 


ruture 
record¢ rs 
flexibility 
alterations to old on each 


temperature re he connected 


to the desired primary element at the 


oraer can 


project panel with a jumper of the 
proper thermocouple pai 

A group of four 
switches are located immediately below 
potentiometer ter 


24 point stepping 


the single-point 
They 


motor-generator set installed in 


minals are power i by a 24 


volt 
the cell switch cabinet and located 
| panels. One-second 


pulses from a master timing 


etween the two 
source 


These 


onjunction with 


control the step switches 


switches arc used in 
the high-speed millivolt r« 


when a 


orders and 
number of 
thermocouple voltages are to be 
reorded during an especially long 
test run. Terminals and matching 


mits for strain gage circuits are 


are used great 


1 panels just 


located on the 
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below the group of stepping switches 

The cell, building and area switches 
shown in Fig. 2 are 216 pole double 
Each consists of nine 
4-pole double-throw units mechan 
ically connected and operated by means 
of one hand lever. The switches and 
their associated connectors are mounted 
}-inch duraluminum panel 
Shielded cable, consisting of six cop 
per conductors, 1s wiring 
The incoming and outgoing circuits 
ire located adjacent to each other to 
maintain minimum temperature dif 
ferential and reduce the error intro 
1 direct-reading tempera 


throw switch 


on a 


used for 


luced in the 
ture ranges 

The instrument leads running to 
the test cells from the central instru 
ment building were installed in two 
inch overhead conduits, Fig. 3, that 
were given a slight pitch so that con 
densation would drain out. Under 
ground ducts for instrument leads 
considered but in the case dis 
cussed the possibility of water damage 
was considered too great 

In Fig. 4 the area and building 


were 
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switches are plainly visible as are the 
oscilloscor 


multichannel | 
and associated switchgear. The area 
switch panel also contains pilot lights 
to indicate which 
to the instrument 
service to the 


recording 


cell is connected 


room, telephone 
project engineer's posi 
tion in the test cell control room for 
checking purposes, a master control 
panel similar to the one located at the 
control room, an elapsed-time meter 
and a 100-v motor-generator set to 
supply energy for the strain-gauge sys 
tem. A one-second timing pulse from 
a master source appe ars on all 
to permit correlation of data 
The power 
uitry i 


harts 
recorder supply 
has been aranged to allow 
project engineer to start and 
from the test 


button. Indi 


instruments 
ommon master 
vidual three-position 
are supplied at th 
room for each recorder to furnish the 
remote” in addition to the 
usual “‘on” off” positions 


ontrol 
power switches 


entral instrument 


position 
and 
Single-point potentiometers are used 


to record temperatures 





Fig. 5—Multi-point potentiometers. 


ment of thrust 


junction with 
ure weight 
Two of the high-speed recorders 
shown in Fig. 7 have been adapted for 
use with gages for the meas- 
thrust. The remaining 
four are standard potentiometers and 
may be used in conjunction with the 
stepping switches located on the proj 
ect panel to record a wide variety of 
information that can readily be trans 
lated into a d-c voltage 


Strain gayves Oo neas 


strain 
urement of 


The operating procedure for this in 
strumentation system is simple~ and 
efficient. At the beginning of the 
day each engineer submits a 
form to the instrument technician in 
dicating at what time the instruments 
are required, the number of recorders 
and their that a schedule 
can be arranged. It is the instrument 
te-hnician’s responsibility to set the 
range selector dials properly on the 
required instruments and to throw the 
master switch to the proper cell. This 
enable the research project engineer 
to turn on and warm up all 
ments fifteen minutes before the test 
run by pushing, at the test cell, a but 
ton marked Another but 
ton is provided at the test cell for 
starting all chart drive motors a few 
prior to rocket operation 
When the switch controlling the 
ocket propellant valves is closed, the 
me-second timing trace, which identi 


fies the start of the actual run appears 


project 


ranges so 


instru 


"Pre-set 


seconds 


on the edge of the chart 


At . run the 
stops the 


projec t 


engineer equipment from 


170 


Two of these high-speed 
recorders are adapted for use with strain gages for the measure- 
The remaining four are standard potentiometers 
for recording data that can be translated into a d-c voltage. 


the remote station and the instrument 
technician in the central room stamps 
the charts with the date, identifica 
tion and any other pertinent data. The 
central recording instruments are then 
prepared for the next run. At the 
close of the day’s activities the charts 
are removed and distributed to the 
project engineers. The correlation of 
data is expediated by centralization, re- 
sults are interpreted more readily 
The central instrument system has 
proved flexible enough to meet all 
demands imposed by changing re 
search programs. Not only were econ 
omies effected in initial cost 
dependable instrumentation was pro 
vided. The accuracy of 
throughout the test 
and corrosive 
and under the care of personnel whose 
primary interest was along other lines, 
did not meet the 
ments 
a clean 


but more 


instruments 
scattered cells 


subject to dirt vapors 


necessary 
Grouping the instruments in 
location, under the attention 
of a single specially trained technician, 
and providing regular checking and 
reduced instrument 
to the vanishing point 


requ ire 


calibration has 
failures close 
The research engineer, relieved of in 
strument responsibilities, can 
ill his attention to the proper opera 
tion of the rocket undergoing te 
Similar systems are now being installed 
in other branches of the NACA 
laboratory 


dex ore 


st 


Instruments and Their Functions 


Temperatures measured in rocket 
research range from approximately 


) 
Propuct 


Fig. 6—Single-point potentiometer for recording temperature is 
specially equipped with range switches which make available a 
total of thirty-one ranges. These instruments are also used with 
strain gages to measure weight of propellent tanks 


Thermo 


couples are used as the sensitive ele 


200 F to 3000 | 
ments and are operated only over the 
sensitive and stable portions of their 
characteristic 
necessary to 
nations of 


curves. It is therefore 
furnish different combi- 
materials to adequately 
cover such a wide temperature range 
Copper and constantan are used when 
the temperature to be measured is 
below zero. From zero to 1,200 F 
iron and constantan are desirable and 
for the region between 1,200 F and 
2,400 F chromel and alumel are satis 
factory materials 

For temperatures above 2,400 I 
platinum and a platinum-rhodivm al 
loy iS used ‘ 
measuring instru 
ment as shown in Fig. 6 is a standard 
commercially-available electronic self 
balancing potentiometer. It 
altered by the NACA to 


selection of the 


The temperature 


has been 
provide a 
following ranges 
through the range-changing switches 


shown above the instrument 


Iron-constantan 
Ranges: ( 

Chromel-alun 
Ranges 

Platinurn 


Range 


In addition, five millivolt ranges from 
0-10 to 0-50, in t 

are provided. Temperatures below 
zero can be measured on the millivolt 
The zero 
forty 

millivolt steps 


ten-millivolt steps 


ranges nner | 


may be suppresse 
ip to millivolts, also in ten 
This feature is useful 
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Fig. 


engine during test and weight of propellant tanks. 
the circuit so as to require additional deflection to pro- 
Electronic self-balancing potentiometers are used as recorders 


resistance to be inserted iia 
duce a given signal 


in measuring small changes in high 
temperature fields. A total of thirty 
one ranges are available 

In the recorder previously described 
a minimum of! four re 
quired for the pen to travel the en 
length of the s In order to 
record more rapidly varying phenom 
ena, four high-speed electronic poten 
with a full-scale response 
one ond have been fur- 
Th instruments are ro 


‘ 
with 


} 


SEX onds iS 


tire ale 


trometers 
time of 
nished 


se 
se 


vided five ranges from 0-10 to 


0-50 millivolts in ten-millivolt steps 


in conjunction with 
tempera 


informa 


ind can be used 


switches to record 


a wide 
adily be 


ty of 
an rr translated te 
voltage 


Phenomena that can be recorded as 


rorce or movement are 


gages 


nction of 


strain 


y means of 


tive element is a cantilever 


Strain gages 


dge-connected to the 


Two 
nd 


bonded 
beam gages are used f 
two gages 

As the beam is distorted 
becomes unbalanced. To 
effect of contact resistance 
switches and connectors, a mul 
The 
re- 


tiple-bridge system is employed 
second bridge is located at the 
r and the entire system is ener 
trom a 100 v motor-generator 


gage shall 
per unit 

a matching unit furnished 
with each gage. This device contains 


order that each strain 


a standard output 


tpt 


is 
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Strain gage and matching unit used to measure thrust developed by 


) 


the 
A range switch allows additional 


that are adjusted 
laboratory in a 
The match 
switch 


be 


variable attenuators 
in the instrument 
standardizing procedure 
ing unit also contains a range 
whereby additional resistance may 
inserted in the circuit of the matching 
unit to vary the deflection span. A 
strain gage is shown in Fig along 
with a matching unit 

Strain gages and their associated 
beams are used to measure thrust 
A rocket engine test stand is pivoted 


Fig. 8—A rocket engine mounted in a test stand, showing flame cone and exhaust 


one restraining link. When 
the rocket fires the link 
is subject to deflection in direct ratio 
to the thrust developed by the engine 
The restraining link 


with 


with Dut 


restraining 


indergoing test 


is a cantilever beam associated 
sirain gages 

Propellant tanks are supported by 
these strain gage beams. Their weights 
ire orded d 
rocket engine test. When the 
to fuel consumption is 
the 


el flow 


ontinuously re uring a 
change 
in weight due 
j 


or.¢a against a ase first 
derivative of the cur ist 
rate 

Recorders for both thrust 
electronic self-balancing potentio 
For flow 
a full-scale 


four seconds is satisfactory 


ind fiow 
are 
measurements a re 
time 


How 


high 


meters 
corder with 
of 
ever, to properly record thrust 


response 


speed, one second response 
orders are employed 
Slide-wire potentiomet 
voltage dividers are 
the 


a millivolt re 


indicators and 
indicated on 
Static 
Bourdon tube 
are 


and 


pressures ar n 
Dynami 


Strain-gage 


recorders 
pressures sensed by 


ion 
rded 


aec 


condenser magneto type 
pickups and the output reco 


an oscillograph 


on 


ACKNOWLEDGMENTS 


The instrumentation system herein 
described was designed and installed 
under the supervision of Mr. 
Warshawsky. The author also 
wishes to express his appreciation to 
Mr. Thomas Dallas for his assistance 
in the preparation of this paper. 


The 


test cell is a reinforced concrete block house with a light, compliant roofing structure 
Each cell is isolated by earthen embankments. 
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DEEP DRAWING STAMPING USE is illustrated by this diffi- 
advantages of this 


cult gasoline pump dome. Economic 


new 


metal treating process arise from 50 per cent reduction in scrap 
loss plus production increase due to decrease in die maintenance 


New Process Speeds Cold Working, Extrusion of Steel 


A NEW METAL TREATING CHEMICAL 
PROCESS which greatly extends lubri 
ation limits in the cold working of 
compatible cleaning 
application of a new 


steel consists of 


pickling and the 

phosphate and specially de 
veloped lubricants to steel. A heat 
resistant lubricating surface is pro 


t 
duced which is chemically interlocked 


coating 


with the steel and, therefore, possesses 
exceptional adherence even under the 
most severe working conditions. 

A result of joint research conducted 
by the Pennsylvania Salt Manufactur 
ing Company and the Heintz Manu 
facturing Company, this Foscoat Pro 
ess has been successfully demonstrated 
in cold extrusion and now awaits the 
general availability of press equipment 
of proper size and design to take ad 
vantage of the raised lubrication lim 
its. Impressive results have been ob 
tained in such applications as tube 
drawing, wire drawing, deep drawing 
(ironing), deep stamping, cold head 
ing and similar cold working opera 

ons 

'n these operations there generally 
exist two limitations—lubrication and 
i€ ductility ot em tal 

eliminated by 


The former 


the chemically bonded lubrication film 
imparted to steel surfaces by Foscoat 

Significant economies resulting from 
this improvement in lubrication in 
clude elimination of intermediate press 
operations, as well as annealing and 
chemical treating operations; reduced 
consumption of chemicals because of 
compatibility; increased production 
with existing equipment; savings in 
metal or reduction in scrap losses, and 
considerable extension in the life of 
costly di Ss 

In wet drawing of fine steel wir 
for example, commercial application 
of the Foscoat Process resulted in a 40 
percent increase in the rate of produc 
tion—actually to the highest rate of 
capacity of the drawing equipment 
Despite this speed up die life was in 
creased 24 In dry drawing of 
steel wire shapes, such as triangle and 
square from round stock, one 
application permitted drawing to fin 
ished shape without the intermediat 
annealing and recoating required in 
pre vious proc esses 

Production use of the Foscoat Prox 

ict 


ess has also made possibl substé 


times 
wire, 


c 


savings in the fabrication of auton 


tubs. Reduction 


washing machine 


Prot VUcl 


ap losses due to rejects and in down 


time for stoning of dies have resulted 
in an increase of 140 percent in out 


oning) of steel 


cen reductions 


TYPICAL 


extrusion. The 


EXAMPLE OF 
starting billet, 
transformed to the elongated form with a 


forward cold 
left, is 
single press operation. Reduction in cross- 
section area is about 85 percent, which is 
not the limit of reduction possible 
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in wall thickness in the metal were 
with a single application with 
out intermediate annealing This rep 
resents a 100 percent impcovement 
over conventional practice 
In actual production in rod-pulled 
tube drawing, over-all reductions of 
80 percent were achieved with a single 
about 60 
that pre 


In another tube mill, 


possible 


application of Foscoat, or 
percent improvement 
viously obtained 
using plug drawing, over-all reduc 


re obtained with 


over 


tions of 6O percent w 
one application which is also a 60 per 
cent increase 

In commercial cold extrusion, it 
often eliminate the necessity for forg 
ing Or upsetting of heated billets. Gen 
erally a starting billet twice the size 
for cold extrusion is 


over existing practice 


can 


of that necessary 
required and the forged shape requires 
extensive scrap-generating machining 

Also, savings are possible by adapt 
ing plain carbon steel for ayplications 
ordinarily requiring steels containing 
critical and expensive alloying mate 
Cold extrusion invoives the con 
material 
barriers of friction 
are sufficiently extended, will flow 
under pressure. Stressing the steel in 
compression—in contrast to cold draw 
ing where forming is performed by 
stressing the metal in tension—permits 
a drastic kneading action that increases 
strength characteristics considerably 
with but slight effect on ductility 

The Foscoat itself is a specially 
formulated phosphate coating which 
can be applied by immersion, flooding 
or spraying, and forms a strong, ad 
herent coating, chemically bonded to 
the steel. This highly absorbent coat 
ing functions as a host for an organi 


rials 
cept of steel as 
which, when the 


a plastic 


tet DRAW 2nd DRAW 


38.8% 
31.2% 


33.9% 
27.8% 


12 


7893 0 tt 
INCHES 


SMU 


4 5 6 


5 


in 


ied DRAW 4th DRAW 


25.9%, 
23.4% 


25.6% 
28.9% 


FOUR DRAWING OPERATIONS OF a hollow cylinder steel were accomplished from 
the starting cup with no intermediate annealing and only a single applicatior of 


Foscoat 


Over-all reduction is about 80 percent, which represents a 100 percent in 


crease over conventional methods of drawing steel. 


babricant which is designed to react 
chemically with the Foscoat, in addi 
tion to being physically adsorbed and 
absorbed. The combined action gives 
a heat-resistant interlocked 
with the metal and which has excep 
tional adherence even under the most 
severe workirg conditions. In view 
of the importance of proper pre-clean 
ing and preparation for cold working 


th-¢ 


surface 


complete process was worked out 
fe pickling and special alkaline 


to incluc 
cleaners 


While the process currently is being 
used in regular operation in various 
cold working plants in this country 
the 
it to other cold working operations 


immediate objective is to extend 


The process has be 
ployed in conjunction with all grades 
of plain carbon steel and SAE alloy 
steel as alloy 
grades. It is not intended in its pres 
ent state of development, for use with 
the stainless or the other high alloy 


en successfully em 


well as some medium 


steels 





High Efficiency Reported 
For Heat Pumps 


HIGH COEFFICIENTS OF PERFORM 
ANCE were reported for the heat pump 
installation, of the largest in 
the world, the com 
plete air system in the 
building which houses the newspaper 
plant and offices of the Portland “Ore 
gonian.’” The heat pump is a system 
by which heat may be extracted from 
a low temperature e such as the 
earth, the air or subterranean 
and delivered at a temperature high 
enough to be used for heating pur 
poses. When the operation is reversed 


one 
which 


conditioning 


operates 


waters 


the system can be used for cooling, 

much as a home refrigerator 
Operation of the installation under 

the 


ason Bay 


complete automati ontrol for 


bulk of the 1949 heating s 
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a net coefficient of 
ured conservatively, of 
door temperature of 30 F, 
at the average outdoor temperature of 
i9 F. The coefficient of performance 
is computed as the ratio of the total 
heat used in heating the building and 
in heating the air going into it as re 
lated to the total electrical energy used 
by the system in producing that heat 
Three wells drilled in 
Portland to depths of 235,204, and 
930 feet are used as heat sources for 
the heat pump installation. The Orc 
gonian Building extends five stories 
above and below ground level, 
and completely occupies a city block 
200 by 200 feet. The building has a 
floor area of 220,000 square feet and 
a volume of 4,270,000 cubic feet 
While the Portland climate is rela 
tively mild and air conditioning of 


performance, fig 
10.2 at 


and 


an out 
20.8 


dow ntown 


two 


office buildings is not general practice 


| 
was necessary to us¢ complete ai 
} 


onditioning in this building because 


ventilating courts had been eliminated 
to facilitate uninterrupted flow of ma 
terial in the mechanical 
publication 

In addition, as the 
signed ‘for heavy loads 
beams had to be used and these pri 
vented adoption of an all-air heating 
and air con 

Among 
by the 
water 


processes ot 
structure is de 


dec P steel 


itioning system 
the 
engineers were 


innovations described 
the use of well 
for pre-heating and pre-cool 
ing, the recovery of heat from exhaust 
air, and a completely automatic con 
trol system, even to the point of start 
ing and stopping the 
trigeration equipment 

Another 


round ur 


entrifugal re 


system, furnishing year 
conditioning n th SIx 
othce building of th 


Electri 


Ay pala 
Roanoke 


story 


chian Power Co 
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FIRST SUCCESSFUL AIR-TO-AIR REFUELING of a U. S. 
jet bomber has been carried out with RB-45C Tornado. Transfer 
of fuel to the 550-miles-an-hour bomber while in flight was ac- 
complished with the Boeing-developed “flying boom” with which 
it is possible to move fuel at a much faster rate of flow than 


: ~) oot ie 


previously possible. Transfer was made quickly as Tornado held 
about 15 ft. to rear and 20 ft. below the tanker. A tanker oper- 
ator flies the boom nozzle into a receptacle of the receiver plane. 
All tanks are fed simultaneously from one point. Tanker can be 
instantly disconnected in an emergency. 





Va., and using outdoor air as the heat 
source and heat sink operates at a ¢o- 
efhcient of performance of from 4.28 
to 2.85, depending upon the speed of 
the fans and the number of compres- 
sors operating 


New Window Resists 
Atom Bomb Explosions 


SPECIAL WINDOW which has 
been developed by the Pittsburgh Plate 
Glass Company is said to virtually 
eliminate the danger of flying glass in 
explosion areas. Ki -wn as the Flexseal 
Bomb Window, it will normal 
atmospheric pressures because of the 
special properties incorporated in its 
design. When exposed to a bomb blast 
Or pressure wave, the window will 
open automatically by folding about 
its edges. This action releases the 
pressure, preventing the window 
frame from being blown in and 
greatly reducing the possibility of dam- 
age from flying glass fragments. 


GLASS 


resist 


174 


The window consists of three layers 
laminated into a single unit. The outer 
layer is a sheet of glass, the middle 
layer a partially segmented sheet of 
polyvinyl butyral plastic, and the in 
ner layer consists of four triangu- 
larly siaped pieces of glass, the cen 
tral area edges of which register with 
the segmented edges of the plastic 
The plastic layer extends beyond the 
glass edges and is bolted to the win 
dow frame to serve as hinges, thereby 
permitting the four segments to open 
like doors when the outer plate of 
glass is broken 

The vinyl plastic will stretch up 
to 400 percent of its unstressed 
length a return to within 4 of one 
percent without rupture. This safety 
valve property, incorporated in the de- 
sign, prevents high pressures from 
building up which would ordinarily 
blow the entire window, frame and all, 
into the room, exposing the occupants 
to many hazards. 

Flexseal Bomb Glass windows have 
been tested and proved by using ex- 
plosive forces greater than those pre- 


Propuci 


vieusly revealed for the Hiroshima 
type atom bombs at a distance of a 
mile. After an explosion of sufficient 
force to open the bomb window, the 
four segments can be returned to po- 
sition and retained there by many sim- 
ple methods, even by using a wad of 
chewing gum. The crevices may then 
be closed with adhesive tape, putty, 
clay, or whatever is handy. The ze- 
stored window affords transparent pro- 
tection until such time as the glass 
can be conveniently replaced. 


Radial Diesel Engine 
For Navy’s New Subs 


DESPITE CHARGES THAT it is too noisy 
for submarine work, the Navy has 
announced that it is installing the 
new General Motors radial diesel en- 
gine on its newest attack submarines 

The new propulsion unit is a joint 
development of the Navy's Bureau of 
Ships and the Diesel Division of Gen 
eral Motors, Cleveland, Ohio. Pro- 
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HEAVY EQUIPMENT TEST CHAMBER at Fort Belvoir's Engineer Re- 
search and Development Laboratories can re,-oduce temperatures down to 
—65 F and up to 165 F in less than six hours. 
35,000 feet can be obtained in half an hour. Military equipment ranging from 
a WAC’s handbag to a bulldozer has been tested in this chamber. 


Pressures comparable to 


NEWEST TYPE OF TRANSISTOR (left), ampli 
fier invented at Bell Laboratories, is shown with a 
miniature commercial vacuum tube (right) which 
coes about the same job. Transistor requires about 
a millionth of the power of vacuum tube 





duction of the first of the new engines 
began in October 1948. 

The new diesel is a 16-cylinder, 
2-cycle type, mounted vertically, with 
four rows of cylinders branching out 
radially. Welded steel construction, 
plus other new design features, make 
it the lightest of engines in the diesel 
field, and in its power range. It is 
about half the weight of engines the 
Navy has been installing on its sub- 
marines. 

The mew engine has undergone 
much testing, including many months 
at U. S. Naval Experiment Station's 
Annapolis acoustic testing rooms 


Adding Sand to Oils 
Makes Better Greases 


TOMORROW'S AUTO, and many other 
kinds of machinery, may be better lu- 
bricated because research men in the 
DuPont Company discovered a sand 
derived material called GS-199S silica 
to thicken oil in making grease. 
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Like carbon, which occurs both as 
coal and diamond, silica may take 
many different forms, the most com 
mon of which is ordinary sand. The 
new form of silica, is quite different, 
however, from the coarse and gritty 
grains of which bathing beaches are 
made. It comes in the form of balls 
less than a millionth of an inch in 
diameter—so tiny, in fact, that when 
magnified twenty-five thousand times 
they still appear scarcely larger than 
pin points. 

Unlike somewhat similar materials 
made both in this country and in 
Europe, the new silica floats on water, 
due to special treatment of the minute 
particies. Without this treatment, the 
silica would not be satisfactory as a 
thickener for grease because, under 
certain conditions, it would separate 
out and the grease would lose its con 
sistency. 

Ordinary greases are made with soap 
as the thickening agent. At high tem 
peratures, such soaps become thin 
which may result in increased wear 
on bearing surfaces, and the leaking 
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of lubricant from gear and bearing 
housings 

Greases thickened with GS-199S 
silica do retain their consistency as the 
temperature rises but are still in the 
experimental stage, and have yet io 
be thoroughly tested, both in the lab 
oratory and under actual service condi 
tions. Experiments conducted thus far 
show that grease water 
and mechanical breakdown as well as 


silica resists 
heat 

One of the laboratory investigations 
that has been developed by DuPont en 
gineers to obtain data on the operating 
characteristics of the silica thickened 
greases is a test that imposes load and 
temperature conditions that are com 
parable to those inflicted upo:: the 
wheel bearings and their lubricants in 
a heavy truck that is being driven in 
a tight turn at 50 miles per hour for a 
distance of more than 10,000 miles 

Besides gathering physical data, one 
of the objectives of the current pro 
gram is the development of a single 
grease that wili be satisfactory for a 
great many grease appli ations. 
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New Equipment for Photoelastic Studies 


[TO IMPROVE THE TECHNIQUE OF STRESS ANALYSIS by pho rangement projects an index of ane of polarization 


toelastic investigations, the Chapman Laboratories of West along with the image Thus, the isoclinic lines can be 

Chester, Pa. are making available two new units quickly and easily sketched in the most convenient posi 
The first is a photoelastic model making kit with whi tion. The image area is open on three sides for group 

strain free, squat dged models that do n require | observation 

ishing or ineali 4 1 | mad in 10 min fr n em All controls including f l a ustment a alized 

plate at the sketching stat vat t build-up of the fringes 
Since t ve investigations have shown that ge and the location of the hot spots together with the fringe 

stresses in mod re heat effect luced by dull t values are quickly determined while the load is varied 


that rub the The polarizer and analyzer are synchronized within a 


tools which make n than a mi light cuts a minute rotating mount which eliminates the need for separate 
on CR-39 plastic adjustments of each while tracing through a full quadrant 


A master template made in. sheet aluminum of isoclinics. Glass quarter wave plates are clip mounted 


or brass and the plastic is roughed to within a sixteenth and can be instantly removed. They may be re-inserted 


of an inch of the chosen outline using a high speed, short in either the bright or dark field position 


stroke vibratory jig saw. Th template, fixed to the rough Either of two light sources « be used. One is a white 
model, guides the | lastic to within 0.007 in. of the finish light for isoclinic study and t a-monochromat 
line using the roughing pluy of the high speed spindle source provided with glass fi id isochromat 
> ' 7 } 1 t 7 . i ' 1 
A finishing plug is inserted and the model is then brought lines Both sources are lims th an asj heric 
to the shape of the templ: na few minutes. The tem condenser lens of high light-gathering ability. The loading 
t : é 
- . ; : 
plate remains intact and be used to duplicate specimens frame is combined with the optical bed but elastically di 
I I I ; : r Of 
in case of breakage vorced from it to keep load deflections from misaligning the 


The second unit is ; in. clear field polariscope which optical axis. A dead weight shackle is provided for grad 
| I pro 
projects the image t specimen downward on a flat ual loading and calibration purposes. Loading fixtures for 


sketch pad placed ¢ he desk top. The same opt tension, bending and con pression are includ 





Light Without Bulbs touch, and has an expected lif n lredth of an inch thick. Wires are con 

to five years. Called Panelite hi d to the edges of the sheet to 
A NEW AND REVOLUTIONARY METHOD material which was developed by Syl pick up current directly from 110 v, 

| I 
of producing light, entirely differ vania Electric Products, Inc., can be 0 cycle lines producing brightness 
ent trom either incandescent or fluo made in almost any size. It consists of comparable with bright moonlight 
rescent light, employing thin, flat a layer of “phosphor-dielectric’’ and For greater brightness a small trans 
t t 

sheets of glowing glass instead of a layer of vaporized aluminum put on former to bring the voltage up to 400 
bulbs or tubes operates at extremely a special sheet of conductive glass. TI 500 v, will multiply the light output 
t ] t 


low cost on convent .is cool to two coatings are less than one in y twenty 
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Supersonic Jet 
Cah Flap Its Wings 


Ww INGS whos I 
can be altered in 
the pilot are f 
flying laboratory 


, 


This new airplane 


the NACA to investig 
effects of changing 
sweep! ack in flight 

Built by the Bell A 
tion, it is regarded as a 
the famous X-1, the first plan 
1. Maxin 
version will not 


travel faster than soun 
speed of the 
known until after flight tests are « 
pleted 


ready 


ncw 
Successful taxi tests have 
made Fl 
be made in th 
California 

The X 5, ' 
X-1, is equi 


It will be 


been 


and remain 
periods The i 
aloft on the belly of a boml 
after released, traveled by gravity 
its own rocket power. But the 
power lasted only 
minutes 

The engine used 
J-35-A-17 turbo-jet 
powerful jet engines in 
Both length and wingspan 
are about 33 feet. Und 
pointed nose, which has 
boom projecting 


forward 
mouth t 


which IS (ti 


essary 


Oo operat 


I 


New Electronic Controls 
Extend Electrode Life 


By RESTRICTING THI 


ing current during the first few « 


FLOW OF 

y 
1 new electronic control system devel 
Reynolds Metals Company 


hulds down tip temperat 


¢ 


ope d by 


tends electrode life 20 
iluminum 


pot welding 


tional single phase a 


Called slope control, this syste 


lows the welding current to bu 
to its maximum valu luall 
ing the tip to 


e s 
slightly before the f 


plied. Thus when th 
of current is reach 
siderable portion of 
contact with the w 
high current densit 
Other 


pre ssures are 


features 
maint 


of the ele 


, 
trode 
work is reduced 
ing point 
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FINISHES 
on use ol 
for clectroplating of 
produ One approach 
veloped by Kenmore Metals Corpora 
tion of Jersey Caty, N J is the use of 
thin silver plates for steel wire | 


In 


A NEW GI 
“ thstanding 
without 


enorating 


General Ele 
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TESTING LABORATORY in 

van that was designed by the 
Engineer Research and Development 
Laboratories, Ft. Belvoir will be used 
in testing and evaluating the material 
going into road and airfield construc 
a combination 
unning Cali 
Rati>d and M urshall 


a drying oven, a com 


on. The van contains 


st machine capable of 

fornia Bearing 

Stability tests, 
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re hot water bath, and 
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pable of powering heating 
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generator 
cooling 


1 testing equipment. Built in jacks 
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THE AMERICAN STANDARDS ASSOCIA 
TION has upproved a standard for In 
spection of Fine-Pitch Gears, B6.11 
1951, covering general gears spur and 
helical gears; worms and worm gear 

bevel gears; backlash i 


}! 
Oi 


parator layouts; gear blanks for fine 


pitch gears in measurements; fine 
pit h master rough 
ness of peat rears are 
lefined as gear ! { lal tri ntch 
based 


AGMA 


finer. The new standard is 








Silicone Notes 


LUBRICATION 


DOW CORNING 44 GREASE 


791 HOURS AT 400 F. plus 2033 hours of oper- 
300 F. were ticked off before we 
reached an end point in testing bearings lubri- 
cated with Dow Corning 44 Silicone Grease. 
We used heat-treated, steel retainer bearings 
operating at 1750 rpm 
under a spring load of 
150 pounds. After 250 
eight-hour days at 300 F., 
we pushed the tempera- 
ture up to 400. 791 
hours later the bearing 
failed. That's at least 10 
times the maximum life 
recorded for any organic 
grease tested at 400 F. 
AFTER 754 HOURS at 390, 365 and 330 F. re- 
spectively, the life testing of Dow Corning 44 


g 
Grease in 3 similar bearings operating at the 


ation at 


same speed under the same load was discon- 
tinued. Only the 390 
of failure. 


bearing showed sign 
Under the same conditions, other 
bearings were operated at 385 F. for 814 hours 
and at 390 F. for 774 hours. The bearings were 
just beginning to be noisy. 


RESULTS OF OUR LIFE TESTING at 350-400 F. 
have been confirmed by independent investi- 
gators. We feel justified, therefore, in raising 
the maximum operating temperature suggested 
for Dow Corning 44 Silicone Grease from 350 
to 400 F. Maximum speed factor (mm. bore 
x rpm) remains at 150,000-225,000. 


ANNEALING OVENS AT 1400°F.are located only 2 
feet from bearings on motor directly coupled 
to foreed draft fans. In spite of frequent re- 
lubrication with organic greases these bearings 
had a service life of about 6 months. The 
electrical foreman finally 

installed 
lubricated 


heari pre- 
with Dow 
Corning 44 Grease. These 
bearings have never 
heen relubricated and 
they are still in service 
after about 2 years of 


operation. 


SILICONE 
LUBRICANTS 


DOW CORNING SILICONE OILS 


METAL COMBINATIONS now commonly used in 
bearings were developed to give maximum 
service with conventional lubricants. They are 
the result of years of Edisonian research. Yet 
many people assume that the lubricant is in- 
cidental: expect a synthetic lubricant to perform 
equally well between metals carefully selected 
for use with petroleum oils of radically differ- 
ent chemical structure. That's a fallacy that may 
lead to trouble in the use of synthetic lubri- 
cants, including our silicone oils and greases. 


RELATIVELY CONSTANT VISCOSITY over a wide 
temperature span, exceptional heat stability and 
oxidation resistance are propertie. peculiar to 
our silicone fluids. And those are among the 
properties required of an ideal lubricant. The 
ability to reduce wear and friction is the other 
basic property and that depends in large 
measure on the metal combinations. Here's 
some data on the relative effectiveness of vari- 
ous silicone fluids as lubricants for various 
metal combinations. 





Dow Dow 
METAL Corning Corning 
COMBINATION 200 $50 


Cast iron—bronze Good Good 
Cast iron—steel Poor Poor 
Bronze—nylon Good Good 
Steel—aluminum Poor Poor 
Stee!|—babbitt Good 
Stee!|—bronre Good 
Steel—cadmrium Good 
Stee|—chrome AR 
Steel—nylon Good Good 


Steel—steel Poor Poor 








Steel—zinc Good Good 





These data were obtained with a Falex lubricant 
test machine under boundary or extreme pres- 
sure conditions. They are presented here only 
as a guide in selecting metal combinations to 
give maximum life with various Dow Corning 
Silicone Fluids. Careful breaking-in of bearing 
surfaces may be required 


TWO YEARS vs. 36 HOURS. That's the relative life 
of a few drops of Dow Corning 710 Fluid com- 
pared with any other lubricant tested in a clock 
motor fully exposed to the atmosphere. 


DOW CORNING CORPORATION « MIDLAND, MICHIGAN 


ATLANTA « CHICAGO 1 « CLEVELAND 13 ¢ DALLAS IT « LOS ANGELES 15 «© NEW YORK 20 « WASHINGTON 5, D. C 


CANADA: Fibergias Conodo Ltd., 1200 Bay Street, Toronto, Ontario ENGLAND: Midiond S nes Ltd. 49 Park Lane 
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PRODL ¢ “ENGINEERING REEBRENCE BOOK 


Viscosity Conversion Charts 


Nils M. Sverdrup 
Aerojet Engineering Corp., Azusa, Calif 
CONSIDERABLE CONFUSION often occurs in converting 
viscosity values from one set of units to those of another 
This is due largely to the fact that the units of viscosity 
have not been standardized. Consequently these charts 
should be of great benefit to the engineer confronted with 
such hydraulic problems 
The absolute viscosity conversion chart of Fig. 1 can 
be used to convert values in English gravitational units 
(ug) to those of the metric gravitational system (py) or 
to the metric cgs system (ye). This chart is based on the 
relationships 


The graph in Fig. 2 is used for the conversion of kine 
matic viscosity values. Here the American Saybolt Uni 
versal yu, (in seconds can be converted to the English 
units ve (in ft?/sec) or to the Metric cgs system pe (in 
centistokes). This chart is based on the relationships 


vy. (in centistokes 


) =_ rn") 


in centipoises) X 2 O884 XK 10% = in lb sec/ft? or vy. (in centistokes) = 0 22004 


rm 


slugs/ft sec 


ue (in centipoises) X 1.0197 x 10™ P in kg-sec/m?* vy. (in centistokes) X 1.0764 
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Youre — 
always 





with 


AUTO-LIT 


AUTOMOTIVE 


industrial 
Wire & Cable 


@ The quality of Auto-Lite Wire 
and Cable is the result of nearly 
40 years of experience, research 
and advanced laboratory tests. 
This, plus the tremendous out- 
put possible in Auto-Lite plants 
at Port Huron, Michigan and 
Hazelton, Pa., makes Auto-Lite 
a logical source of supply for 
wire to fit every need. Address 
inquiries to: 





The Electric Auto-Lite Company 
Wire and Cable Division 
Port Huron, Mich. Hazelton, Pa. 


. 


WIRE & CABLE e DIE CASTINGS e PLASTICS « INDUSTRIAL THERMOMETERS 
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WHAT TESTS SHOW. These welded specimens were exposed to a nitric-hydrofluoric acid 
etch test. The sample on the left is regular Type 304; on the right is a specimen of Armco Type 304 
ELC. The area adjoining the weld in Armco ELC shows no evidence of attack, but the regular 
Type 304 fared badly near the weld. 


, : Armco Type 304 ELC and Armco Type 316 
Typical Mechanical Properties ELC (Not to be used in specifications as 
If your welded products are exposed minimum valves) 


to service temperatures under 800 F., a» 7 
here is a grade of stainless steel you SHEETS AND STRIP 
can often use in place of Type 347. —- 

It is Armco Type 304 ELC Stain- ee oy oman Elongation | Rockwell Tame one Elongation | Rockwell 
less Steel (Extra-Low Carbon, 03% endition Strength | 0.2% Offset | % in 2” | Hardness | Strength | 0.2% Offset | % in 2 Hardness 
maximum). This extremely low = = se = 
carbon eliminates costly corrosion 304 ELC! Annealed | 85,000 35,000 85.000 
alongside weld areas when it is due 
to the heat effects of welding. 

The addition of columbium as a 


carbon-stabilizer is not needed with Come 
Armco Type 304 ELC. Its low carbon A Imco S tee ] C or p ora t i on ay 
content accomplishes the same pur- bb 


pose—at less cost. 3991 Curtis Street, Middletown, Ohio © Plonts and Sales Offices \W/ 


Write for complete information. from Coast to Coast © Export: The Armco International Corporation 





SIG ELC| Anneaied | 90,000 | 85,000 
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PRODE Cl 


Cycloidal Cam Charts 


For Maximum Pressure Angle 


EXCEPT FOR ISOLATED 
the cycloidal type of cam 
been widely used in indu 
(1) have 
such a cam curvature 


INSTANCES, 
not 
Recent 
that 
advan- 
thus lower 
This also means longer 
life as compared to the conventional 
types of motion illustrated in Product 
Engineering, March 1951, pages 157- 
159 


has 
stry 
investigations shown 
has the 
tage of smoother action an 
inertia forces 


The graphical method of obtaining 
the displacement for this 
type of motion is illustrated in Fig. 1 
where L is the total lift which occurs 
during the cam rotation of angle B 
By rolling a circl radius of 
L/2*) on line AC in the direction of 
the follower displacement, a point P 
on this cycloidal 


diagram 


(with 
describes the 


circle 


60 


A. LENGYEL and A. H. CHURCH 


New York University 


curve shown ABC. If this circle is 
successively held at equidistant posi- 
tions along line AC, and the cam 
movement is also divided into the 
same number of equal intervals, the 
resulting projections will form points 
of the displacement curve for a trans- 
lational cam as shown. 

The graph in Fig. 2 is used to find 
the maximum pressure angle a,, which 
is dependent on the ratio L/R (lift 
to minimum pitch radius) and the 
cam angle 8B during which the lift 
occurs. (See Product Engineering, 
March 1951; this graph should re 
place the one in Fig. 5). To find the 
point at which the pressure angle is 
maximum, the equation for @ should 
be used. Example: A cam is designed 
with a minimum pitch radius R of 2 


in.; the roller is 1.0 in 
L is 1.25 ia. and occurs during angle 
B of 100 deg. With this data, L/R 
= 1.235 « (2 4) or 0.5 and a,» is 
found in Fig. 2 to be 25 deg 


; the total iift 


(1) “An 


a Cam Driven 


Forces in 


ASME 


Analysis of the Dynamic 
System A 
1948 


Hrones, 
Transactions 

(2) Tests on the Dynamic Response of Cam 
B. Mitchell, Mechanical 
1950 


Follower System” D 


Engineering, June 
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Engineering 
Version of the 


Rubber-Ruler 


The Gerber Variable Scale is a 
unique instrument designed to solve 
quickly and accurately problems in 
volving spacing, scaling, proportions, 
graphical-algebra, odd scales, contour 
plotting, etc. Essentiaily a precision- 
made ‘‘rubber-ruler”’ with engineering 
refinements, the device is related more 
closely to a standard engineer's scale 
than to a slide-rule, although it re- 
places both in some operations 

The heart of the instrument is an ex- 
tremely accurate, calibrated triangular 
spring fastened at one end to an alu- 
minum base, and at the other end to 
an adjustable slide which is marked 
with a hairline. The slide is held in 
position by means of an adjustable 
pressure friction plug and is kept cen 
tered because of a dovetail fit between 
the slide and the base 

When the 100-coil spring is ex- 
tended or contracted, its spaces the dis 
tances between cach coil proportion 
ately. Two scales, designated ‘I’ and 
“R” scales are located in the base and 
are used in with the 
spring. The I scale indicates the over 
all length of the spring in inches at 
any setting of the slider and the R or 
reciprocal scale indi 
cates the number of coils per inch at 
that setting. For convenience in read 
ing, every 10th coil of the spring is 
red and the half-way coils between the 
red ones are green. The S5Cth coil has 
a yellow dot. When fully compressed, 
the spring is one inch long 

Because of practical considerations, 
there are actually 101 
spring instead of 100 
to this discrepancy has 


conjunction 


simultaneously 


coils in the 
The error due 
been entirely 
eliminated by marking the I scale in 
proportion. This means that the dis- 
tance between say 2 and 3 on the I 
scale is not 1 inch, but 1.01 inches 
This does not affect the operation of 
the instrument, and need not concern 
the user any more than the fact that a 
10 in. slide rule 
9.83 in. long 


is actually 25 cm or 


If the hairline of the slider is set 
to 4 on the I scale, there will be 25 
coils per in. as indicated by the read 
ing on the R scale 
spring can now be 
way as the “25” 


The coils of the 
in the 
scale of a standard 
engineer's scale. By varying the posi- 
tion of the hairline, the 
provides not only the six standard 
scales, but also a 42.3", a “51.6” or 


used same 


instrument 


any other scale which will fit a par 
ticular need 

Perhaps the most valuable engineer 
ing applications of the variable scale 
are associated with plotting and read 
ing families of curves in which linear 


or non-linear interpolation is involved 
As illustrated in the photograph above, 

h operations can be performe< 
quickly and accurately. A single set 
ting of the slider evaluates any point 
even though it corresponds to a value 
of the parameter between any 
those for which 


two of 


have been 


curves 
plotted 

Several other examples which illus 
trate the application of the Variable 
Scale to the solution of specific prob 
lems are included in the manufacturer's 
instruction manual 


base 


{ 
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New Controls Are Small, Efficient and Economical 


Control panels in power and indus 
trial plants can now be installed in 
less space and operated more cheaply 
than was previousiy possible as 
sult of new miniature 
control units 

Mini-Line 
mounted on type centralized 
control panels which are 50 percent 
smaller than any previously available 
Control from a centralized control 
panel may be entirely automatic, or 
individual units or the entire 
may be controlled manually 

The Multi-Point Indicator (Fig. 2) 
is made up of individual vertical scale 
units nested together as necessary for 
comparing a set of related factors. 
When two factors with common scales 
are being measured, their values can 
be indicated on a single vertical unit 
with separate pointers 

Individual units are designed to 
have their pointers follow a horizontal 
or diagonal pattern 
are normal 
desired value it can be 
adjusted quickly from one location 


indicators 


instruments can 
console 


system 


when conditions 
If any factor varies from 


spotted and 


‘ / 


STANDARD SIZE MULTI-POINTER GAGE (10} x 
Mini-Line 
(4§ x 4} in.) This single unit alone represents a sav 
ing of 87 percent of the panel area formerly used 


144 in.) behind a 


three-unit 


COMPARISON OF a control panel utilizing instruments of conventional type vs 
a bench type panel utilizing Mini-Line equipment 
boiler of 


Both panels are designed for use 
Approximately the 
measurements are indicated on each board, and approximately the 
The large panel is 6 ft 6 in 
high and about 15 ft long, whereas the bench panel is 3 ft 6 in. high and 3 ft 6 in. long 


with a nearly the same capacity. same number of 


same number of 


electric and pneumatic control stations are provided 





MASTER 


MINI-LINE SELECTOR VAI VE Cleft), only 4} x 6} in., is 52 percent of 


Indicator the size of standard units. It has no reset position for transferring be:ween 


Change can be made 


ously without causing any disturbance to the controlled factor 


remote manual and automatic control instanta 


CONTINUED ON PAGE 187 
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Rushing tomorrow is habitual with American engineers. 
Those ‘‘insurmountabie” problems of a few years ago 
are now everyday, commonplace items. Just like Sir- 
vene parts. - 

Sirvene has played a continuous, vital role in rushing 
tomorrow. It, too, is a product of the ‘‘impossible’’. 
You see, Sirvene is the name which identifies the solu- 
tion of a manifold variety of problems in the design and 
development of diaphragms, boots, gaskets, and similar 
parts for use under e* tremely critical operating conditions. 

If, in your task of “‘rushing tomorrow”, you are de- 
veloping an urgently needed mechanism in which you 
require pliable parts to operate dependably under sever- 
est circumstances, remember Sirvene. Produced only by 


ENGINEERS: For basic information, write for 
your copy of “Engineering with Sirvene”. There 
is no charge. 

















Chicago Rawhide engineers, Sirvene will fulfill your 
requirements to the letter. 

Compounded from pure, oil-resistant elastomers, ac- 
curately designed and developed to your specifications, 
and manufactured in mass quantities under strict labo- 
ratory control, Sirvene parts give long service under ex- 
tremes of heat and cold, in air, oil, water or other solvents, 
and under high pressures, wear or abrasion. Sirvene can 
be compounded to possess almost any combination of 
physical properties and characteristics you require. 

Next time you have a pliable parts problem that’s 
tough to lick . . . chances are, Sirvene can provide the 
right answer. 


CHICAGO RAWHIDE MANUFACTURING CO. 


Cr 
NHWOVeENE 
TRV GNA 











| 
PERFECT Oil Seals 
C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 
shaft-type sealing device. 


STPV/. 

Mechanica! Leather Products 
Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions 


THE SCIENTIFIC COMPOUNDED ELASTOMER 
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Ultrasonic Detector Finds Hidden 


A portable ultrasonic flaw detector, developed originally 
for testing rail in railroad tracks, can also be used to detect 
hidden flaws in certain other steel and aluminum parts with 
uniform cross sections 

The Audigage Flaw Detector locates flaws invisible from 
the top of rails in critical locations such as the area within 
joint-bar limits, switches, tunnels, grade crossings, etc. 
Ultrasonic resonance is employed to generate a tone in the 
headphones worn by the operator. A perfect rail causes 
resonance at a frequency reflected in a 1,000 cps tone in 
the headphones ; the presence of a crack or other flaw is 
revealed by a distinct change in the pitch of the audible 
signal 

The instrument is turned on by a micro-switch in the 
handle; all other controls are set prior to testing, as no 
adjustment is requiréd. The X-cut quartz crystal trans- 
ducer is swivel-mounted, and remains in contact with the 
rail despite accidental tilt of the handle. Continuous sec 
tions of rail can be checked easily by sliding the head along 
the top of the rail, since a wear plate protects the silver- 
plated quartz transducer. From 800 to 1,000 test locations 
per day can be checked. The instrument is housed in a 
waterproof canvas carrying Case, and weighs 12 pounds 
complete. Power is supplied by batteries contained in the 
instrument case. Complete details and descriptive litera- 
ture are available from the manufacturer 


Bran $30 Fairfield Ave., Stamford, Conn 





Self-Recording Magnetic Accelerometers 


These accelerometers 
cording instruments in 


are completely self-contained re 
which transducers and recording 
elements are single units. No electronic amplifiers or power 
supplies are required; the only external connection is to 
an electrical or mechanical starting line 

Acceleration is recorded on magnetic tape driven by a 
spring motor. A pattern of any duration from a few milli- 
seconds to several seconds can be measured. A tiny per- 
manent magnet mounted on the seismic mass constitutes the 
recording element. In order that a single instrument can 
be used for a wide variety of acceleration and frequency 
ranges, a interchangeable mass-spring 
elements are readily available 

The tape is initially prepared by prerecording upon it 
a high-frequency carrier magnetization. During the record- 
ing of acceleration, the prerecorded tape is driven at con- 
stant speed past the seismic-recording element. The per- 
manent magnet erases an amount of the carrier magnetiza- 
tion that is inversely proportional to the displacement of 
the magnet from the surface of the tape 

Within a few minutes after the record has been made, 
the results may be analyzed by playing back the signal 
through standard a-c amplifiers, even if the record con- 
tains extremely low frequencies. Measurement of the re- 
corded accelerations consists of comparing the record pro- 
duced before the transient with that produced during the 
transient so that calibration is independent of the sensi- 


series of seismic 


MAGNETIC RECORDING ACCELEROMETER for measuring 
accelerations of large structures is shown with cover removed 


tivity of the playback equipment. A cathode ray tube, elec 
trical analyzer or simulator can be used for studying the 
record, and any part of the record can be expanded for 
more detailed study 
; Engineering Research Associ Ini 
1902 W. Minnehaha Ave., St. Paul 4, Minn 


CONTINUED ON PAGE 188 





Propuct ENGINEERING Aucust, 1951 


187 





NEW COMPONENTS~—MATI 


continued 





New Control Valve For 


Bulk Material Flow 


A new, revolutionary type of valve for controlling the 
flow of bulk materials from bins, hoppers and chutes in 
weighing, blending and packaging operations, and for free 
air control in heating, ventilating and drying, has a flex- 
ible diaphragm (made of cotton duck, nylon, rubber or 
other material suitable to the application) which, in op- 
eration, is similar to the iris diaphragm of a camera. Rotat- 
ing the control lever increases or decreases the opening of 
the diaphiagm and the flow of material. The material 
passed through the valve does not come into contact with 
, any i ioving metal parts, thereby eliminating possible jam- 
ming and clogging when the flow of material is restricted 
or st ypped altogether 

Tle valve can be readily attached to bin and hopper 
discharge openings, to supply chutes and ducts, and also 
to ait ducts. The fabric diaphragm will withstand many 
months of hard usage and when necessary it can be re 
placed easily at low cost. Diaphragms are available in 5 
different sizes to fit diameter openings up to 12 inches 


Syntr ( iol neton, Homer City, Pa, 





Motor Operated Type 
AB Breaker 


lype AB breaker with an improved motor operated mech 
inism features (1) a more positive adjustment of the 
motor mechanism; ( i change in the location of the 
handle used manu ration, reducing the overall 
height of the breaker } ) a motor mechanism that 
be ret d from the breaker and replaced, without 
affecting th eration. In addition, terminals are ex 
ended so thé is not necessary to remove the breaker 
cover to make cable connections. The new breaker also 
can be mounted without removing its cover 
Although this 225 amp, K-frame breaker has been de 
veloped primarily to protect critical radio and electronic 
equipment, it is adaptable to other applications. For fur 
ther information write the manufacturer 


We “ I ’ ( f i 9 Pa 








Braze-Clad Steel Strips Sim plify Silver Brazing 


Steel strips with silver brazing alloy fluxing operations before brazing are Ip Thickness ratio and melt- 
on one or both sides, simplifies the reduced considerably and the cleaning , range can be varied to suit specific 
brazing of steel joints and eliminates of overflow or unwanted fillets is requirements. In addition to steel, 
voids, eliminated. The heating cycle is also such non-ferrous metais as copper, 

Since the surfaces are precoated reduced since there is no need to de- brass, nickel-silver, nickel, beryllium- 
evenly with the brazing alloy, no pre- pend upon unpredictable capillary flow copper and silver are also available 
placements are necessary and every to distribute the brazing alloy 
joint is assured of a complete and uni Braze-Clad is made in any thickness Ameri t Inc. 
form spread of alloy. Cleaning and down to 0.005 in and in any width » , lushing, N.¥ 


CONTINUED ON PAGE 190 
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A precision formed —ond o specially de- ore pre-assembled, 
nul— signed SHAKEPROOF the lock wesher is free 
Lock Washer — to rotate byt can't drap 

off! 








SHAKEPROOF inc. 


A DIVISION OF ILLINOIS TOOL WORKS 
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Starters Feature New Arc Extinguishing Principle 


The combination of strong multiturn magnetic blowouts 
and twin break contacts is featured in a new starter for 
a-< motors which introduces a new arc interrupting prin- 
ciple to the control industry 

A steel case, enclosing each arc chamber, carries the 
flux and provides the ultimate in noncarbonizing. The arc 
is extinguished by applying the effect of the blowout coil 
concentric with the contact. The steel arc chamber and 
center stud form the magnetic circuit around each contact 
The magnetic field is concentrated in a cone from the steel 
center stud supporting the upper contact to the steel rim 
in the lower arc shield surrounding the lower contact. 

Two different actions occur, changing each half cycle 
with the reversal of the current. In one current direction 
the arc is forced to *’ outer edge of the upper contact, 
lengthened and rotat In the other, the arc is rotated 
and forced to the middle of the upper contact. In each 
case, the magnetic field tends to extinguish the arc, either 
by lengthening it or confining it. 

The most important action is the constant moving of 
the arc. In its forced rotation, it must continually move 
from a hot spot to a relatively cool spot. The result is ° 
highly efficient and extremely effective arc interruption. thus minimizing burning and pitting of contacts. In add 

No carbonizing of insulating material in the arc chamber _ tion, the top of the arc chamber is closed, thus preventing 
can occur because all parts are copper, brass and steel. The accumulation of the ionized gases between the wiring 
action of the blowouts assures that any arcing that occurs terminals. This factor minimizes phase to phase failures 
will be spread uniformly over the entire contact surfaces, The Clark Controller ¢ 1146 E. 152nd St., New York, N.Y 








Air Flow Switch Keeps Electronic Gear Cool 


The quantity of air required for forced-air-cooled elec- 
tronic tubes is specified for various types of service and 
often for various power levels. The Cat. 113 Vane Type 
Pressure Air Flow Switch is designed to operate a control 
relay to protect such electronic equipment in the event 
of a biown failure or inadequate air supply caused by an 
obstruction in the air passage 

Extreme sensitivity of operation is made possible by 
the use of a vane travelling in a duct which actuates a sensi- 
tive snap-action switch. To insure reliable operation, most 
machine parts are brass, cadmium plated, and the actuating 
vane is made from stainless steel 

The controls for the Cat. 113 switch are designed to 
operate on a static pressure of 0.2 in. water, gage, or more 
Adjustments are provided for increasing the set — 
pressure above the specified minimum. The requirec 
ing pressure should be specified by the purchaser. 

Electrical equipment is approved by the Underwriters 
Laboratories for 250 v a-c and a maximum current capacity 
of 5 amp. Inrush current valves should not exceed this 
rating. The switch cannot be used with direct current at 
any time. Contacts are enclosed, snap-action, normally 
open design 

The dimensions of the case are approximately 14 in. x 23 meet specific applications Additional information of this 
in. with a % in. mounting stud (also containing air intake nature or assistance with a specifi problem is available 
hole) extending 13 in. from the side of the case. from the manufacturer without obligation upon written 

Similar switches with different operating ranges and request 
different physical dimensions can be made available to The H. G. Dietz Co., 12 Astoria Blvd., Long Island City 2,N.Y 


operat- 
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Customer Reports: 
NO REJECTS IN 30,000 BUSHINGS 
MADE OF CONTINUOUS CAST BRONZE! 


An aircraft engine manufacturer states that the first 30,000 bushings made 
of Asarco Continuous Cast Bronze (75% Cu, 5%% Sn, 20° Pb) were tested 
with black light. There were NO REJECTS! Inspection by this means 
was discontinued as no longer necessary. 

Asarco Continuous Cast rods, tubes and shapes offer production 
economies which are unique. Porosity is virtually non-existent. No sand, 
dirt or other foreign matter is used in the casting process, so that there 
are no inclusions to harm tools. Cutting speeds can be high, too. All stock 
for machining is held to close tolerances and is Medart straightened. Tube 
concentricities are within 1.5°% of wall thickness. Continuous Cast Bronzes 
are ideal for use on automatic screw machines. 

You can get Continuous Cast Bronzes made to order in a wide variety 
of alloys ...in standard lengths of 12’... lengths 5’ to 12’ on request... 
lengths 12’ to 20’ on special ar~angement. 

216 sizes of the standard Asarcon 773 bronze (SAE 660) are stocked 
in 105” lengths for convenience at warehouses in principal cities across the 
country. Distributors will cut the warehouse stock long or short to suit your 
specific requirements. 

Send for a free catalog on Asarco Continuous Cast Bronzes 


It contains physical properties, photomicrographs, table of stock 
shapes and sizes, weights and other valuable information 


POROSITY VIRTUALLY ELIMINATED 
WITH CONTINUOUS CAST BRONZES 
Note in these photomicrographs the superior 
dispersion of constituents in the continuous 
cast alloy . . . also its outstanding freedom 
from metal faults. 


In addition to 


4b01e 


the tensil, 
AsarcoCo "SHE Strength sabe 
West Coast Sales Agent: ( higher fatigue “ehnwous( 4st Bronz, arority shown 
KINGWELL BROS. LTD., 444 Natoma street, San Francisco, Calif. reased from 15 07 acheristic, impact €upto 100 0% 
fe ‘ es Cast by tthe © bo doubl, then +p Strengths jin 
American Smelting and Refining Company) cs", mewn... cwbicamriniy! fe same alloy 
= S10" values and hard ‘Proved yield 

OFFICES: Perth Amboy Plant, Barber, New Jersey " —~ on ard nesses 
Whiting, Indiana NR ge 
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Steel-Backed Bearing 


Bronze steel-backed bearings com- 
bining both strength and lightness are 
now available for heavy-duty applica- 
tions, especially those involving tem- 
perature extremes 

Produced by a new non-mechanical 
bonding process, the bronze of the 
bearing adheres absolutely to the steel 
backing. Tests conducted during de 
velopment proved that the bond be 
tween the bronze and steel is impos 
sinle to break. Steel-backed bearings 
were cut and straightened. After 
straightening, one end was held in a 
vise while the opposite end was twisted 
until the piece broke. The result (as 
shown in the photo) was that the 
bronze checked, but at no point was 
there indication of a separation be- 
tween the bronze and the steel 

Bearings, using a steel such as Ni 
tralloy combined with a high leaded 
bronze, can be heat treated to a tem 
perature of 1,100-1,200 F. Using a 
long grain bronze, processing can be 
accomplished to 1,500-1,600 F 

Used extensively, at the present time, 
in the military production of planes 
and tanks, the bearing’s light bronze 
wearing surface lessens the possibility 
of extrusion under heavy loads. The 


BEARING IN CENTER and drilled thrust bearing on left have bronze OD's. 


bearing on right has bronze ID. 
tive affinity between steel and bronze. 


strength of the steel makes it adapt- 


able to any number of special applica 
tions requiring long life under ex 


Bea 


leal, Inc 


Thrust 


Twisted section of bearing (foreground) shows posi- 


treme conditions. Bronze steel-backed 
bearings are available in a range of 
sizes to fit specific applications 


867 S$. Water St., Sagi 





Bus Duct Available In Standard Types 


Four standardized types of bus duct 
for a variety of industrial power dis- 
tribution system applications include 
plug-in ducts for branch runs, provid 


ing power take-off outlets every 12 
in.; weatherproof feeder ducts for 
outside runs (transformers to switch- 
gear) ; low-impedance ducts for ‘vag 
feeder rungs, or where minimum volt- 
age drop is important; and, weather- 
posed low-impedance ucts for runs 
retween transformers and switchgear, 
where the duct must withstand high 
short-circuit stresses 

All types, except weatherproof, fea 
ture channel construction of the top, 
sides and bottom for maximum rigid- 
ity. Bus bar joints are silver plated to 
assure good electrical contact. Align- 
ment of the duct is made by means of 
cantilever clamp hangers. And, the 
entire structure is Bonderized for cor 
rosion resistance and to provide a bet 
ter surface to which paint will adhere 


With plug-in duct, power can be 


taken off every 12 in. on alternate sides 
of the duct, eliminating long second 


ary cable Sliding covers over 


runs 


plug-in openings provide easy access 


and facilitate inspection. The plug in 
duct installation is simplified by use 
of Cantilever hangers 


CONTINUED ON PAGE 194 
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The widespread use of N-A-X HIGH-TENSILE steel in 
transportation equipment emphasizes two vital 
characteristics of this high-strength low-alloy steel. 


1. Strength with less deadweight. N-A-X HIGH- 
TENSILE steel reduces deadweight . . . of great 
importance in transportation equipment and 
military vehicles. 


Exceptional durability. N-A-X HIGH-TENSILE 
steel, with its high strength and toughness, has 
proved greater resistance to fatigue and 
impact at normal and sub-zero temperatures. 
Its inherent structure and composition greatly 
reduce the effects of abrasion and corrosion. 


The response of N-A-X HIGH-TENSILE steel ?o severe 
cold-forming operations and its excellent weldability by 
electric are or resistance, atomic hydrogen or heliarc, and 
all other processes, are added important characteristics 
of N-A-X HIGH-TENSILE steel. 


The “Eager Beaver” 


The use of low-alloy, high- 
strength steels in military equip- 
ment assures longer life with 


less deadweight. 


< 
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High-Head Pumps Re-Designed for Economy 


Completely redesigned line of two-stage pumps, desig- 

ted as Type DMD have been improved with regard to 
“&mpactness, pumping efficiency and imechanical rugged- 
jess. They are made in sizes from 2 to 10 in. discharge; 
7 up to 4,000 gpm and heads to 750 feet. 
ié The two-stage design permits a single DMD pump, 
driven by a single motor, to produce as much head wo 
single stage pumps piped in series. 

The outstanding constructional features of the new pump 

: (1) a horizontally split casing with interconnecting 
cage between the two opposed impellers; (2) the im- 
ypellers are the non-overloading type, hydraulically anc 
dynamically balanced at the factory; (3) the large diamete: 
shaft is carried on heavy duty cartridge-type, dust proof 
ball bearings. For thrust, an angular contact duplex bear- 
ing js used. Radial load is supported by a double row 
ball bearing. The alloy steel shafts are rigid due to the 


Short span between bearings 
; Obio 


Economy Pumps, Inc., Hamilton, 





New Electrode Holder Increases Efficiency 





he mew electrode holder is designed to eliminate waste 

ion and unnecessary fatigue in arc welding. The handle 

ght size for the cperator’s hand. Loading trigger 

ated with one hand, without fumbling. Trigger 

BS casily, yet jaws grip electrodes firmly. The position 

e jaws eliminates rod bending and makes rt 0 in 
cramped spaces easier. 

Called the Cam-Lok Electrode Holder, it is fully in- 
sulated with tough, laminated material. There are no coil 
springs in the operating mechanism which is completely 
enclosed and protected by the insulation. It is available in 
500 amp, 300 amp, and 200 amp sizes. 





Empire 


Products, Inc., 


Cincinnati, Obio 





Ultrasensitive Counter Boasts Unique Features 


A new and ultrasensitive recording 
tachometer offers the desirable features 
of several instruments and unique fea- 
tures not available in any other form 
at present. It is for the meas- 
urement of instantaneous and long 
term speed var ns of rotating shafts, 
rolls, and moving webs 

The instrument consists of a speed 
sensing unit, an a-c amplifier and 
limiter, a frequency converter, a low 
pass filter, a bucking circuit, an ampli- 
fier and recorder, a wave analyzer and 
callibration equipment 

The speed sensing unit generates a 
frequency signal proportional to an- 
gular velocity; the a-c amplifier ampli- 


used 


fies the output signal from the fre- 
quency generator. The frequency 
meter converts the frequency signal to 
a direct voltage signal. The bucking 
circuit cancels the major voltage signal, 
thus leaving only plus and minus vari- 
ations in voltage. The low pass filter 
eliminates voltages at frequencies above 
70 cycles. The d-c amplifier ampli- 
fies the plus or minus variations in 
voltage, and the direct inking oscillo- 
graph recorder registers voltage varia- 
tions at frequencies up to 100 cycles. 

The speed sensing unit, and the 
tachometer proper are housed in a 
portable cabinet 4 ft high by 20 in. 
square. Besides being used to measure 


speed variations produced by various 
gear, belt, chain, and other drives, the 
equipment has evaluated resonance 
frequencies of various rotating systems 
and such things as torque pulsations, 
due to dead armature coils of some 
d-c motors. 

This unit would be of great value 
in testing laboratories where heavy 
marine and power plant equipment is 
being tested. The effect of speed con- 
trol mechanisms on engine speed can 
be recorded for study, and variations 
in performance during life endurance 
tests can be quickly noted 


Eastman Kodak Co., Rochester, N. Y 
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How fo discipline fuel—in flight 


It takes more than an experienced pilot and well engi- 
neered control surfaces to keep an airplane in straight 
and level flight. 

Fuel must be delivered to the engine without fail. The 
fuel must be controlled—prevented from sloshing from 
one cell to another or from end to end of the cells. 

That’s where the little flapper valve, manufactured for 
the B. F. Goodrich Company, comes in. Placed in fuel 
cell baffles, and opening inboard, these devices keep the 
fuel in place despite any changes in flight attitude, permit 
the fuel to flow only in the proper direction. 

They must be positive in operation. The material 
from which they are made must be inert in the presence 
of “loaded” aviation ‘uels, dimensionally stable, non- 
absorptive, light in weight . . . and, for reasons of econ- 
omy, be easy to manufacture 


All these requirements add up to a call for Synthane 
molded-macerated plastics. But there is much more to 
the story. Synthane has a wide and rare combination of 
chemical, mechanical and electrical characteristics which 
make it a material for almost all industry. 

it is hard, dense, exceptionally strong for its weight. 
Synthane is an excellent electrical insulator, has low di- 
electric constant and low power factor. It is economicaily 
produced in molded forms of moderately complex shapes, 
Parts may be quickly machined from Synthane sheets, 
rods or tubes on standard equipment. It is moisture and 
corrosion resistant, and is thermo-setting. 

These few of Synthane’s many advantages may suggest 
its value to you. If you would know more about Synthane, 
send for the Synthane Catalog. Synthane Corporation, 
3 River Road, Oaks, Pennsylvania. 





PLASTICS WHERE PLASTICS BELONG SYNTHANE| 
KS 
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Spot Welder Also Solders Brass 


New resistance spot welding and soldering machine, 
Model 1,000 WV, or 2,000 WV—a-c only, equipped with 
a timer speeds production, cuts costs, eliminates shrinkage 
in the manufacture of instruments, and is invaluable to 
the manufacturer of small products. It solders or welds 
in less than a second. 

This machine silver solders, soft solders and spot welds 
precious and disimilar metals. It spot welds steel parts up 
to 8, of an in. in thickness and it will solder brass up to 
§ of an in. in thickness as well as sterling silver and other 
precious metals 

A Bakelite work table can be furnished with all vertical 
electrode machines at extra cost. Collars determine control 
pressure to protect parts soldered from excessive heat that 
would cause marking. Model 1,060 WV operates on 110 
v and 9 amps; Model 2,000 MW operates on 220 v a-c, 
10 amps and is equipped with water cooled electrode 
holders. 

Model 1,000 WH, or 2,000 WH—a-c only, is the same 
as Model 1,000 WV or 2,000 WV, except that this ma- 
chine is equipped wth horizontal electrodes. The set-up 
time for the variou. production operations are simple and 
rapid. Electrodes are especially designed for each job. 
Their operation is spring-action controlled so that, when 
electrode arms are pm work is held firmly in ;osition 
during soldering and cooling. 

An automatic cut-off timer regulates soldering time. Heat 
control with eleven adjustments determine correct heat for 
the job. When dials are set, uniform soldering time, heat, 


and Silver Solders 


and holding pressure on the electrodes are maintained, re- 
gardless of how long the foot switch is held down. Thus, 
all chance of work burning and consequent shrinkage is 
eliminated. It is especially effective in soldering additional 
elements to an assembly, since it leaves no pitting marks 
Newark 


56 Belmont Ave 





New Tube Welder Features Improved Transformer 


A transformer which consists of four smaller trans- 
formers arranged in somewhat of an offset cross, is fea- 
tured in a new tube welder. A single core is enveloped by 
the four transformers, so the flux patterns in the four sec- 
tions are identical. All secondary paths within the trans- 
former are through continuous copper, a feature not feas- 
ible in circular type transformers heretofoie in use. 

Using four smaller transformers instead of one large 
unit reduces the impedance such that a new transformer 
of 200 kva capacity will have an impedance as low as that 
of a 50 kva transformer of the old type. 

Lower impedance means lower power costs and higher 
production speeds from a unit of a given capacity rating 
while staying within the rating of the unit. Tests made 
on the new welder show impedance reductions of 15 percent 
to 20 percent compared with the best tube welders hereto- 
fore in use 

The arrangement of the secondary pads is ideal for 
transferring power through concentric conductors, provid- 
ing the best electrical and mechanical joint between trans- 
former and secondary conductors, and also allowing very 
short conducturs to the electrodes. This contributes fur- 
ther toward high efficiency, at the same time affording 
greater mechanical strength becacse of a shorter and more 
rigid rotating assembly. 

Another improvement is that the transformer is sup 


ported from the ends to insure a very rigid support. 

As the transformer is short, the bearing span is also re 
duced, making a and minimizing shaft 
deflection at the electrodes 


sturdy assembly 


CONTINUED ON PAGE 198 
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PORTRAIT OF A 50% SAVING ! 


This is a picture of a laminate reinforced with erations where carbide tipped cutting tools 
Fiberglas* mat. are used, 


It matches—even surpasses—the electrical If you make or use electrical apparatus, and 
and mechanical properties of laminates rein- want top-flight insulation at rock-bottom cost, 
forced with organic materials ... yet it costs¢s_ consider laminates reinforced with Fiberglas 
much as 50% less! mat. 


Because the Fiberglas materials used for re- Sheet stock and molded shapes made of 
inforcement in this new laminate panel resist Fiberglas glass-base laminates give supe- 
the destructive action of water, oils, and most rior service for— 
chemicals, the laminate is ideal for insulating 
apparatus which is subject to extreme operat- 
ing conditions. Electrical properties of this 
glass-reinforced material are superior. Arc re- 
sistance has an ASTM rating of 150 sec. It 
machines readily and cleanly in productior op- 


COIL WASHERS) - TERMINAL BLOCKS 

BARRIERS and SHIELDS - SLOT WEDGES 

END LAMINATIONS - BASE PLAT&cS 
LAYER INSULATION 


fo EE SBS SCSSSesseaeeeeare! 


OWENS-CORNING FIBERGLAS CORPORATION 
Electrical Sales Division, Dept. 807 


OWENS-CORNING 16 E. 56th Street, New York 22, N. Y. 


FIBERGLAS 


IS IN YOUR LIFE...FOR GCOD! 


Please give me more information about Fiberglas glass- 
base laminates. 


*Fibergias is the trade-mark (Reg. U. S. Pat. Off.) 
of Owens-Corning Fibergias Corporction for a variety 
of products made of or with gloss fibers. 
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Circuit Breaker Features 
Air-Delayed Tripper 


A low-voltage air circuit breaker, with an interrupting 
capacity of 50,000 amp, the DB-50 can be applied in low- 
voltage industrial and commercial power distribution sys- 
terns, central station auxiliaries, motor starting duty, and 
similar uses 

It features a completely new air-delayed series over-cur- 
rent tripping device, with all elements completely adjust- 
able, which provides long-time delay on overloads and 
instantaneous tripping of fault currents. For use on feeder 
and back-up breakers, overcurrent trip units including both 
long-time deiay and short-time delay element can be speci- 
fied, providing for selective operation on fault. Quick arc 
extinction provides long contact life 

Rated at 600 v a-c, 250 v d-c, the DB-50 has a con- 
tinuous rating of 100 to 1,600 amp., it can be operated 
manually, or by either d-c solenoid or a-c Rectox solenoid 
All parts are removable as complete units 


Westinghouse Electric Corp., Box 2099, Pittsburgh 30, Pa 





Control System Synchronizes Master and Slave Units 


Positive load carrying ability in both directions is offered \ 
by a new hydraulic remote control system because its op- | SLAVE 
eration is not dependent upon springs, compressed air or a ad UNIT 
valves. The complete system consists of a master and a 
slave unit interconnected by two small tubes. Motion ap- 
plied to the actuating lever of the master is accurately 
duplicated by the slave 
Provisions for expansion and contraction of both fluid 
and metal due to temperature changes guarantee synchro 
nization between master and slave units. An optional lock 
in the slave lever provides irreversibility. Either unit may 
be mounted stationary or movable and in any position 
without affecting the operation 
The control system eliminates bell cranks, cables, gears, 
sprockets and chains with their inherent disadvantages of 
backlash, wear and lubrication. It is self-contained and 
compact, requires no external power source, and is ideal MASTER 
for manipulation of throttles and other controls. UNIT 
Easy to install and operate, it has a self-lubricating fea- 
ture which assures minimum wear and maintenance. The 
units are readily adaptable to most remote control applica- 
tions, Although small and compact, it is capable of han- 
dling 500 in.-lb of torque in either forward or reverse Superdraulic Corp., 14256 Wyoming Ave., Detroit 14, Mici 


t 








ADJUSTABLE FLOW REGULATOR for available for hydraulic systems with STAINLESS STEEL PLUG VALVES, pre 
cylinder speed control gives a constant operating pressures to 3,000 psi. Lines cision lapped into forged aluminum 
rate of flow regardless of pressure sizes are } in. j in., 4 in. and 3 in. bodies, are available with various tubes 
fluctuations or change in work resist npt. Maximum controlled flow is 16 for use with air, water, alcohol, gas 


ance at any setting within 50 percent gpm. Waterman Engineering Co., 721 oline and oil, as shut off or directional 
of the calibrated flow rate. It is Custer Ave., Evanston, III flow valves. Kohler Co., Kohler, Wis. 


CONTINUED ON PAGE 200 
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ATLAS CONVEYOR SELECTS 


QUAKER CONVEYOR BELTING 
For Longer Service... Tougher Hauls 





Border to border . . . coast to coast Atlas Conveyor Company, leading producer 
of stationary and portable conveyors, selects and recommends Quaker Conveyor 
Belting. Installed on all types of Atlas Conveyors Quaker belts prove their long- 
lasting “wearability.” 

Quaker Conveyor Belting is fabricated from prime selected duck with fric- 
tion covers of scientifically compounded, long-lasting rubber. 't is built to resist 
weather, shock, abrasion and flexing . . . is service-proved to give extra wear 
and top performance on the toughest jobs. 

Whatever your needs for original equipment or replacement maintenance 
— transmission belting, hose or packings — there's a Quaker product that will 
provide long service and high production at low cost. For complete data on the 
Quaker line of Pre-tested Products write for the new General Catalog. 


TO MAKE BELTS LAST LONGER... GET THIS CMP 
'nformative folders, booklets and charts available on how you can get more 
production out of industrial rubber products. No cost or obligation. 


QUAKE " RUBBER C a RATION 


PHTLADECPHIA 0 ee A BRANCHE <* N PRINCIPAL 


¢hs = 2 
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Air Cleaner Removes Dirt, Liquids and Oil Vapors 


Continuous and positive removal of petroleum vapor, 
dirt and other foreign materials from compressed air and 
other gases is made possible by the Vape-Sorber, a newly- 
developed device with no moving parts 

As shown in the photograph at the right, water, free 
oil, water-oil emulsions and dirt are first removed from 
the stream of air or gas by ceramic filters that are imper- 
vious to liquids but pass air without significant pressure 
drop. After the air or gas pearces fine ceramic filters an 
absorption chamber filled with a special carbon compound 
removes the petroleum vapors. 

Cleaning of the ceramic filters is convenient; the fre- 
quency of cleaning depends upon the degree of liquid and 
dirt in the stream. The absorption chambers are readily 
emptied, when saturated with petroleum vapors, and are 
readily recharged. Since there are no moving parts, there 
is nothing that wil! wear out. Standard Vape-Sorber units, 
process from 100 to 500 cu ft of compressed air or gas 
per minute at pressures up to 150 pounds 

Additional information regarding the sizes and the per- 
formance characteristics of the various models that are 
currently available can be obtained without obligation upon 
written request to the manufacturer. Valuable technical 
assistance with a specific problem will also be given in so 
far as possible 

This air line filter is designed for use where critical 
pneumatic equipment and instrument: operate with large 
volumes of compressed air or other gas 

The casings are of welded steel construction and have 
threaded or flanged pipe connections 


Selas Corp. of Amevica, Erie & D St., Philadelphia 34, Pa. 





A line of 100 v d-c capacitors, with double the capaci- 
tance designed into the same capacitor space, meet all the 
requirements of ‘'F” characteristics of JAN-C-25 for 100 v 
d-c units. For applications where an expected life of 
1,000 hr is satisfactory, the rating can be increased to 150 
v, and temperatures to 40 C. Test results show that there 
is negligible cnange in capacitance from 10 C to 105 C 
and the units give full life expectancy at temperatures as 
low as —55 ¢ 

These new thin-paper, thinfoil oe are comparable 
in all ways with previously offered paper dielectric units 
and in addition, are smaller in size and lighter in weight. 
They will not introduce noise into the system and will 
pass signal voltages approaching zero. While primarily 
intended for d-c application with ripple voltages in ac 
cordance with JAN-C-25, they will withstand occasiona! 


= 


heavy discharges. They can also be used in low-voltage a-c 
circuits under many conditions. 
General Electric Co., Schenectady 5, N. Y. 





HERMETICALLY SEALED RUNNING 
TIME METERS have a life span of ap- 
proximately five times greater than 
unsealed instruments. Exceptionally 


compact and accurate, the running 
time meter consists of a self-starting 
synchronous motor which operates a 
register through a gear train. They 


are used on alternating current circuits 
to register the total operating time of 
systems attached. The R. W. Cramer 
Co., Inc., Centerbrook, Conn 





CONTINUED ON PAGE 202 
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Straight Adapter Unions 90° Check Valve Union 











45° ond 90° Adapter Unions 





ae! av, Time is money And whenever you save time, you reduce costs. 
That's why it pays to use Anchor Adapter Unions and Related Jittings. You see, 
they're designed especially to speed the attachment of Anchor hydraulic hose assemblies 
Anchor Ductile Sleeve Couplings to equipment of all kinds. 
3 on two wire braid In addition to cutting assembly costs, Anchor Adapter Unions and Fittings have these 
ane ter Righ presnaees important advantages: 
@ They provide a leakproof ground-jcint connection. 


They are small in size, require little space, and provide a neat appearance. 
Se ..; You can connect and disconnect them many times without destroying the seal. 
Made from solid steel bar stock and plated tc prevent rust, they stand up under the 


toughest service conditions. 
Anchor Sleeveless Couplings ipe- ioi -_ 
poe pe HR ye een | lets you eliminate one or more pipe-thread joints—gives you a better 


braid hose or two rayon braid 
hose for medium or low pres- Assembly in confined spaces is quicker and easier. 


Gaees. The Anchor line of Adapter Unions arid Related Fittings is 
the most complete line available. Save yourself time and 


1 
Ct eae Send for complete { money—select those that fill your specific needs. 
information on | 
MA TODAY 
Anchor Adapter _1__ CLP COUPON TO LETTERHEAD AND man. OD. 


Anchor Clamp- Coupl Unions and 
y ideal for field service use ANCHOR COUPLING CO. INC. 


are ideal for fi service use ieei 
and emergency repairs. Easy to Fittings Dept. PE-51, Libertyville, IMinois 


t on and take off—withstanc 
Eigh pressures. I like tne de; dability. the safety. and the time-and-money saving fea- 
tures of Anchor Adapter Unions and Fittings. Please send me a catalog. 


Name " ... Position. 





Use Anchor Assembled Hose Units with the outstanding fit- 
tings shown above. You'll have less trouble in the shop on 
assembly — and less trouble in the field on the job. Company 


Company Address 


PY ie fe) mee): 18), ice elem, ler nae fon ink tgooms 
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Time Delay Relays Insure 


Increased Accuracy 


Now equipped with a differential gear clutch motor (a 
combination of synchronous motor and differential gear 
drive) a new type TEC & TER time delay relay insures 
greatly increased accuracy of operation. It consists of an 
internal tooth planetary gear system, whereby the sun 
gear is indirectly coupled to the motor and the planet gear 
causes the motor to drive the output shaft. When the 
braking relay is released, the mechanism is instantly reset 
to the start position by means of a reset spring. On the 
TER unit the braking relay action is reversed so that it 
does not reset on power failure. It will reset if the braking 
relay is energized momentarily. 

The relays provide an adjustable or fixed time delay 


The R. W Cramer (¢ Inc Centerbr k, Conn 








Has Bare 


New Thermocouple 


A bare wire thermocouple gland has been designed to 
provide greater accuracy and quicker response without the 
leakage and expense usually associated with this method 
of temperature measurement of gases, vapors and liquids 
in a closed vessel under positive or negative pressure 

Rapid interchangeability of all parts of the gland per 
mits the use of any thermocouple wire as required to meet 
individual requirements. The life of the gland is inde 
pendent of the life of the bare wire, as the wire is quickly 
and easily replaceable. 

Sealing the wires by compressing dry powdered talc be 
tween two ceramic insulators provides an electric insula- 
tion which is virtually unaffected by either temperature 
or chemical reaction. The quick, simple assembly opers 
tion requires only sliding the insulators in place, adding 
talc and tightening the cap. 

The gland can be used with temperatures from 100 F 
to —1,600 F and will withstand pressures up to 4,000 psi 
The “body and caps” are made of Type 304 stainless steel, 
and the gland follower and key, which do not come in 
contact with the gases, vapors or liquids, are made of high 


quality tool steel. Wire sizes include 14 and 16 gages 


W 


ire Gland 








Miniature Boilers Are Available 


A miniature automatic steam 
generator, designed to be used with 
any laboratory apparatus for which 
steam me available in 4 
sizes according to capacity required 
The small size has a water capacity of 
gallons, with a 74 in. by 16 in. 
boiler, and weighs 140 lb The auto- 


new 
30 lb. Working 
in. Starting with a cold 
the generator is capable of delivering 
full steam pressure within 20 min 
Made of ASME code heavy welded 
Sul 


sq boiler, 


1S iS 


2 steel, the boiler is U.L. approved 
merged heating elements provide ex 


matic pressure regulator delivers up to 
pressure ts 100 lb per 


in 4 Sizes 


ellent heat transfer, and rockwool 
insulation keeps the heat inside the 
boiler 

Volumetric capacities for the gen- 
i, and 8 gallons 


erators are 2 


i 


CONTINUED ON PAGE 204 
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For Bigger Selection 
eee Better Quality 
eee furn to your CRANE Catalog 


There’s no better place to find the piping equipment you need 
than in your Crane Catalog. For it contains the world’s most 
complete selection of quality piping materials. .. and lists them 
so you can find everything easily and quickly. 


All piping procedures—from original design to final product 
assembly—are simplified when you're able to specify and get 
everything from one supplier ... Crane. In addition, Crane gives 
your product added value in the eyes of your customers. For they 
know from experience that Crane stands for the best in quality 
piping. 

CRANE CO., 836 S. Michigan Ave., Chicago 5, IIL. 


Branches and Wholesalers Serving All Industrial Areas 
RUGGED AND DURABLE, Crane No. 440 Brass 
Gate Valves have accurately guided double 
disc, and parallel seats. All parts, except pack- 
ing and wheel, are high grade brass. Rising 


& PIPING EQUIPMENT FOR EVERY DESIGN stem; screwed ends. Working pressures: 125 


pounds steam; 200 pounds water, oil, or gas. 


FROM ONE COMPLETE LINE... CRANE Sizes: V4 to 3 in. See No. 49 Crane Catalog, p. 16. 





p 
e) Re) -) 


— 


Girculating Unit, Poro-Seal 
Casting Sealer System by 
Tincher Products Co., Syca- 
more, Illinois. 


e 


BOLTS AND 
GASKETS ° FITTINGS 


EVERY PIPING SYSTEM 


EVERYTHING FOR 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 


: it~ W\2 
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Plastic Desk Calculator Simplifies Calculations 


A new desk calculator for statisticians in engineering 
research, industrial quality control and other sciences, gives 
results faster than an automatic computer or slide rule 
after only a few minutes of instruction in its use. Critical 
parts of this new computing instrument are made of Vinylite 
lastic rigid sheet which has exceptional dimensional sta- 
ility, is resistant to flame, moisture and most chemicals, 
and is easily cleaned with a damp cloth. 
Statisticians and applied mathematicians in many fields 
can make complicated statistical analyses within an accuracy 
of one-half percent or better in a fraction of the time 
usually required. One simple mechanical operation of the 
calculator completes as many as five separate mathematical 
steps in about two seconds. Squares, sums of squares and 
square roots, which are commonly required in statistical 
work, are all performed simultaneously on the calculator. 
Computing personnel learn quickly and easily to use it in 
solving for standard deviations, root-mean-squares, corre- 
lation coefficients, geometric and harmonic means, regres- logarithmic scales are furnished with the calculator. The 
sion lines, etc. calculator is approximately 12 in. by 8 in. by 1 in. The 
Based on principles of geometry, the calculator consists complete set also contains a 14 page instruction manual 
of a 10-in disk which slides and rotates freely beneath a and a needle-stee! stylus with an aluminum handle 
pair of vertical and horizontal scales on which a series of 
right triangles is graphically formed. Both linear and 





Four Pole Relays Are Now Available 


To meet the demand for a relay with a greater number 
of poles, a new relay has been developed which makes 
available a line formerly obtainable in a maximum of three 
poles. 

The relay is particularly well suited for control assem- 
blers, having all terminals exposed, being easily accessible, 
and occupying only a small space 6n the panel 

Designated as Class 8501 Type PO4, the device actually 
has four normally-open and four normally-closed contacts, 
allowing the circuit arrangement to be changed from nor- 
mally-open to aormally-closed merely by changing the 
incoming wires to different terminals. When used in cir- 
cuits of the same polarity, four normally-open and four 
normally-closed contacts are available 

Each of the four snap-action contact mechanisms is self 
contained in a melamine case, and may be removed for 
inspection or replacement by loosening two screws. All con 
tacts are silver-to-silver. The relay is rated at 10 amp non 
inductive. with inductive ratings of five and 15 amp 


Square D ¢ 4041 N. Richards St., Milwaukee 





- , I 
A NOVEL ZIP-FASTENER has been a uniform seam. It is being produced SILVER CLAD STEEL STRIP is a new sub 


laced on the market by a Swiss firm in eight different colors and is spe stitute for brass, nickel and cther re 
‘he fastener is completely concealed cially recommended for winter and stricted metals. It can be shaped by 
on its outer side and its hooks are well rainproof clothing. It also may be most standard metal working processes 
on the inner side of the strip so that used for footwear SECO S. S. Brig American Silver Co., Inc., 36-07 Prince 


when closed, the fastener shows only (Kanton Wallis), Switzerland St., Flushing, N. Y 


CONTINUED ON PAGE 206 
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T WO TYPES of American Felt are used by the makers 

of the Electrolux Cleaner and Air Purifier—filter and 
pad. The filter felt is specially designed for minimum 
air resistance, and structural strength. (Function 1.) 
It is installed at the exhaust end of the cleaner, and 
must pass all the air that goes through the cleaner. The 
felt does not clog quickly, and offers ten times as much 
dust retention as cloth. The filter also reduces noise. 
(Function 2.) 


The pad felt, much more dense than the filter felt, is 
used under the lamb’s wool buffer of the air-driven 
polishing attachmer.t available for the Electrolux. It 
provides a flexible backing for the buffer (Function 3.) 
and also has sufficient friction with the buffer to pre- 
vent slipping (Function 4.) For quick assembly in the 
modern Electrolux plant, both filter and pad felts are 
supplied by American, cut to accurate dimensions. Thus 
felt’s four functions, plus economical assembly, aid 
Electrolux and their customers. 
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@ Perhaps in your product it would be possible to use 
felts of various types to perform several functions, 
separately or in combination. The services of American 
Felt’s Engineering & Research Department are at your 
disposal, whether you make vacuum cleaners, ma- 
chine tools, bearings, automobiles, airplanes, or other 


products. ® Ree. U.S. Pat. Of 


American Felt 
Company 


MARK 


GENERAL OFFICES: 36 GLENVILLE ROAD, GLENVILLE. CONN 
ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. — PLANTS 
Glenville, Conn.; Franklin, Moss.; Newhurgh, N. Y.; Detroit, Mich. Westerly, 
R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, 
Rochester, Philodelphia, $t. Louis, Atlanta, Dollas, Son Francisco, Los Angeles, 
Portiand, Seattle, Montreal 
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Portable 3 In. Oscilloscope With Laboratory Accuracy 


Though designed to exa ing military specifications, the 
versatility and low cost of this portable oscilloscope make 
it ideal for industrial and laboratory use. 

Called the Model 380 Miniscope, it has a de frequency 
range from 0 to 1 mc flat (full gain), an ac range from 
5 cycles to 2.5 mc, and a sensitivity of 0.1 rms v per inch. 
A terminal board at the rear provides direct connection to 
the cathode ray tube elements. The tube itself is con- 
veniently mounted at a 20 deg angle with a telescopic light 
shield 

Shock mounted and housed in a moisture proof aluminum 
case, the instrument includes provision for Z-axis modula- 
tion. It is 6 in. x 9 in. x 13} in. overall and weighs 14 lb. 
Power requirement is 105-125 v ac at 50 to 1600 cycles. 
Test leads and carrying case are included. 


The Hickok Electrical Instrument Co 
10544 Dupont Ave., Cleveland 8, Obio 





Recording Meters Feature New Measuring Mechanisms 


Identified as the ‘Series 500” electric recorders, a new 
line of recording voltmeters and ammeters makes a con- 
tinuous record of voltage or current on an 8 in. circular 
chart similar to that made by previous models, but fea- 
tures an entirely new measuring mechanism and a number 
of other basic improvements 

The new moving-iron measuring mechanism produces 
a high actuating torque at a low electrical burden and has 
shock-protected precision stainless steel bearings, magnetic 
damping, and a locking device to prevent damage due to 
rough handling 

The instruments are housed in a compact die-cast alu- 
minum. alloy case which is moisture-, fume-, and dust-proof 
Recording ammeters and voltmeters are both furnished in 
a variety of models for wall, surface-panel or flush-panel 
mounting, for either open terminal or conduit connection, 
as well as portable and pole mounting models 

Complete information on models, ranges, specifications 
and uses are available from the manufacturer upon request 





The Bristol Co., Waterbury 20, Conn 





New Type Brush for Aircraft Motor Uses 


each brush without the expense of 
weighing each brush. Since the im- 
pregnated section always contains the 


varied in width as required, being 
sandwiched between two layers of un 
treated materials. The method of ce- 


A new type of brush, designed for 
operation on aircraft motors and 
embodies a combination 
of chemically treated and untreated 


generators, 


brushes or which are com- 
bined in such a way as to put just the 
right amount of film on the commu 
tator or ring to give good operation at 
high altitud 

In most cases the 


sections 


brush is made up 


in a sandwich type construction, the 


impregnated section, which can be 


menting these sections together insures 
against the sections coming apart. By 
varying the thickness of the treated 
section, the amount of film deposited 
by the brush can be controlled 

The particular feature of this brush 
that will appeal to engineers is that 
an almost exact amount of the chem 
ical impregnation will be contained in 


same amount of impregnation, control 
by this process is much closer than by 
other methods commonly used 

For applications where the brush 
must operate at normal altitude, and 
in the startosphere up to 50,000 ft, a 
section of equal parts treated and un- 
treated material gives good results 
The Pure Carbon € Inc., St. Marys, Pa 


CONTINUED ON PAGE 208 
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ar. Made 


f 56% 
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she 


from 8 gauge (approximately 


4%") sheet... 
of metal. Costs $5.13 less than 


Original construction. 


the IMMENSITY 
of the POSSIBLE 


the 
Fig. 2 Duplicate 


Design in Sical 


for the sho 
. Saves 27 pounds 


inal Construction. 
t weighs 39 pounds. 
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Has %" and %" sections. Requires 
milling and drilling. Costs $9.10. 
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THE LINCOLN ELECTRIC COMPANY 


Machine Design Studies available to desigrers and produ-tion men. Write on your letterhead to Dept. 37, 
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Portable Meter Measures Radiation in ‘Hot’ Labs 


An improved, Portable Radiation Survey Meter (Cutie 
Pie) incorporating a number of new features is particularly 
useful for measuring beta and gamma radiation in “hot” 
laboratories handling levels of radioactivity of the order 
of millicuries. Uses include making spot checks of the 
amount of radiation from each experimental setup where 
radioisotopes are used; monitoring storage and shipping 
containers; and also for measuring roentgen dosage rates 
from X-rays of energies as low as 50 kv 

A new circuit designed in cooperation with the National 
Research Council of Canada at Chalk River, making full 
use of the principle of inverse feedback, permits extremely 
stable operation and a large reduction in the time constant 
which is now only 1.5 sec on all ranges. Calibration 
accuracy 1s 10 percent of full scale and is maintained 
throughout the specified battery life of approximately 800 
hours 

The SU-1E Radiation Meter is provided with 
three full ranges of 150 and 1,500 mr/hr to 
give quick and convenient measurements of relatively high 
radiation dosage rates. The currently accepted tolerance” 
dosage of 7.50 mr/hr for a 40-hour week falls at exactly 
mid scale of the meter on the lowest range 

The small size and gun-shaped construction of the in- 
strument makes it especially convenient for getting into 
inaccessible places, Chamber dimensions are approximately 
3 in, diameter by 6 in. long. The 5 in. long pistol grip 


Survey 


SC ale l a 


and the light weight assures ease and comfort in handling 
Controls are conveniently positioned on the top of the 
case and the meter is mounted on a sloping panel to per 
mit excellent visibility of the meter face 

Inc., 130 High S1., B 


Tracerlat 





Fog Gun For Fighting Small Factory Fires 


A unique fog gun makes it possible for factories to con- 
vert an ordinary garden hose with a tap pressure of only 
30 to 120 Ib into a mobile and effective inside fire fighting 
weapon 

A smaller edition of the fog equipment used by prac- 
tically all fire departments, the new gun-type nozzle will 
produce an effective fog that will instantly blanket and 
extinguish small fires. Such fog is effective against prac- 
tically any kind of fire—oil, textile, electrical, wood, etc. 

The new fog gun which has instantaneous trigger action 
and a positive shut-off is also excellent for many factory 
spraying applications of «water or of tank stored liquids. 
For instance, it effectively lays dust before sweeping, will 
provide more even dampening such as of foundry sand 
or with textiles, can be used for cooling machines and 
molds, is excellent for washing materials like coal and 
gravel, is handy for washing windows, machines, truck 
bodies or factory floors. It is also proving very effective 
for spraying lubricants and other solutions. Nozzles are 
available separately, or in a kit which includes adaptors 


for giving a spray range from the conventional hydraulic 
spray, through flat spraying, to unique mist spray. 
B Fog N Pierce St., Greenfield, Ma 


Ine R5 





LEAKPROOF 180 DEGREE FLEXIBLI 
PRESSURE UNION is sturdily built and 
has no packing of any kind to cause 


constant pressure 
leaks. The seal is all metal and con 


sists of two inserts and a sphere held 
together by a series of springs under 
Piston rings prevent 
leaks between the body of the union 


ind the inserts. Write the manufac- 
turer for more data. The Phillips Ro- 
tary Joint and Valve Co., Inc., 5711-13 


Boulevard E., West New York, N. J. 
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™ 30% more production will 


soon be available from Ameri- 
can Lava Corporation as new 
units rapidly near completion 


™ Continuous expansion to 
meet customers’ requirements 
has made American Lava the 
world's largest producer of cus- 
tom made technical ceramics 
exclusively. 


™ Average daily production 
approximates four million parts 
and is rapidly increasing. 


™ This expansion program is 
an all out effort to supply you 
with custom made technical ce- 
ramics in the quality and quantity 
you need—when you need them. 


TRADE MARK HOG © 











This building, photographed in Moy 1951, 
will be completed about the time this picture 
is published. Other units will speedily fellow. 


@ What is your MOST RELIABLE source in half a century of specialization is 
available te you on request. You ore 
most apt to tind at American Lava 
Corporation the solution to any prob- 
lem involving technical ceramics. 

@ Equipment shown in this mock up is 





AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 
50TH VEAR OF CERAMIC LEADERSHIP 


OFFICES: METROPOLITAN AREA; 671 Brood St., Nework, N, J., Mitchell 2-8159 « COCASe, 228 North tatette St., Control 6-1721 
PHILADELPHIA, 1649 North Breed St., Stevenson 4- 2823 . LOS ANGELES, 232 Seuth 1) St., Meteet 9076 
MEW ENGLAND, 38-8 Brettie $t., Combridge, Moss., Kirkiond 7-4498 © $1. tous. 1123 Wesbleptos Ave., Gerlieid 495° 
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Comparator Gages Feature Three-Point Control 


Comparator gages featuring three-point controlled a¢ 


curacy provide direct reading of shaft diameter, even thougl 
three 
strategically located contact points are utilized, the mere 
rotation ot a shaft on the gage automatically effects inspec 
tion for cloverleat 
Accuracy is to 


; 


it is not measured on a 180 deg plane. Because 


out-of-round characteristics or 
mon in shaft finishing operations 
0.0000250 1n 


com 
within 


Troy Series AO open comparator type gages are avail 
able in 21 sizes covering the range from j to in. in ,', in 
increments, and from # in. to 6 in. in increments of } in 
Each gage is adjustable within its range and can be set by 
means of hardened, ground and lapped sctting masters hav 
ing accuracy to any desired tolerance 

Having cast aluminum bodies, these new gages are light 
weight and easily handled for on-the-machine inspection, 
or they can be furnished with sturdy cast-iron mounting 
base to facilitate production inspection. Cemented carbide 
inserts are ground and lapped to gage block parallel, and 
are re-workable for the life of the carbide. Sapphire-tipped 
inserts can be supplied for use on highly abrasive or soft 
materials 

Gages are supplied with Federal dial indicators 


Troy Precision T ( P Bo 5 els Df 





New Terminals Eliminate Risk of Short-Circuit 


Terminals that effectively and economically end the risk 
of short-circuits between closely spaced wires are integral, 
metallic portion that 
grips both the wire and the wire insulation tightly and per- 
manently with a single staking operation and a translucent, 
firmly anchored terminal insulator of specially formulated 
nylon 

Major advantages of the new Self-Insulated Sia-Kon 
Terminals are (1) Longer electrical creepage path, due to 
built-in air gap between terminal insulator and wire in 
sulation; (2) unique, positive anchoring of 
sulator by a combination of press fit 


one-piece assemblies combining a 


terminal in 
and outward flaring 
of metallic portion, requiring no cementing; (3) Deep 
socket for wire insulation, providing more positive grip; 
(4) novel formulation of terminal insulation which pro- 
vides translucency for easy inspection of finished job, com 
bined with color coding for quick identification of terminal 
sizes; (5) light weight; (6) high resistance to heat and 
chemical attack by oils and solvents, including hydraulic 


Further 
req 1est 


I 


and cleaning agents 
available from the manufacturer upon 


inc., 42 A Butler St., Eli 





NEW LOCK COVER on the TAG non- 
indicating controller for temperature- 
pressure saves time, money and labor 
by locking in control point settings and 
preventing unauthorized persons from thin 
making unwanted changes. C. J the 
Tagliabue Mfg Corp., 621 Freling 
huysen Ave., Newark, N. J 


exclusively in 
page 
steel 
laminar loss 
dletown, Ohio 


insures 


SILICON STEEL has exceptionally 
ore loss and high permeabilit 
grades have been developed 
wound 
material 


LOW 
” 

;wo 
| cores qu 
The surfa 


negligible 


Armco Steel Corp 


MOLYBDENUM DISULFIDE, in a mix- 
ture of grease consistency, is available 
for extreme bearing pressures. A 
grease film is said to store more molyb- 
denum disulphide, give increased pro- 
tection against corrosion and serve 
better to transfer frictional heat. The 
Alph Corp., Greenwich, Conn. 





PRopuct 


CONTINUED ON PAGE 212 


ENcIneEertmnc — Aucust, 1951 





NEW CATALOGS AND BULLETINS 


A Reader Service To Help Keep You Up-to-Date 


What Sane GAGE BLx ‘KS8—Pratt & 
lilustrates and 
Precision gage blocks 
—_ 0.060 in. size up to the 4 in. b 
Both Hoke and USA sets are included. 


(2) HEAT tg MACHINES— 
Selas Corp. of America. Bulletin, 16 pp. 
Discusses the importance of heat process- 
ing machines as automatically controlled 
Precision tools in production lines. De- 
ny and illustrations include metal 

azing, selective hardening, heating-for- 
forging. tinplate fusion, melting, normaliz- 
ing, sealing, petroleum and paint 
processing and scientific filter production. 


(3) AIR TOOLS—The Rotor Tool Co. 
Bulletin, 44 pp. Illustrates and describes 
a complete line of air-powered tools for the 
foundry, steel mill, production line and 
assembly plant. Included are screw driv- 
ers, nut setters, grinders, chippers, sand- 
ers, buffers and wire brush tools. 


(4) COORDINATED TOOL CONTROL—- 
Carboloy Dept. of General Electric Co. 
Booklet. Shows how the “CCC” plan fcr 
coordinated tool control can be ectively 
used for = mages S roduction and pro- 
ductive efficiency. Objectives of the plan 
are to insure obtaining (a) maximum pro- 
duction per machine, (b) maximum ma- 
chine speeds, (c) maximum adherence to 
tolerances, (d) maximum tool Life and 
minimum down time, (e) max'mum prices 
— and (f) minimum number of re- 
ec 


(5) CAST-WELD CONSTRUCTION — 
Steel Founders’ Society of America. Book- 
let. Presents valuable data on technical 
developments in the field of cast-weld con- 
struction, citing numerous examples of 
metals conservations, production econo- 
mies, improvements in functiona) design 
and other engineering gains. 


(6) AUTOMATIC VOLTAGE REGULA- 
TORS — The Superior Electric Co. 
Bulletin, 12 pp. Describes in detail the t= 
eration of automatic voltage regulators 
maintaining a constant output voltage re- 
fluctuations in a-c input line 
voltages and eR in output load. All 
standard models of electronic and electro- 
mechanical regulators are cover 


(7) PRECISION STAMPINGS — WLS 
Stamping Co. Bulletin, 4 pp. Describes 
the —— aE method of producing pre- 
cision stampings with extremely low tool 
charges as compared with the cost of con- 
ventional tools and dies. Illustreted are 
40 stam parts with drawings giving de- 
tailed dimensions of some of the parts. 


8) POWER TOOLS — Boice-Crane Co. 
atalog, 48 pp. Illustrates and describes 
power tools for oe. sha) ~~. * ss 
Rha finishl: as wood, meta 
lastics. Included are jointers, planers, 
and saws, contour saws, drill presses, 
band fibres, grinders, jig saws, lathes, belt 
sanders, spindle sanders, shapers, tilting- 
arbor saws and saw jointers. 


(9) CIRCUIT BREAKER PANEL- 
BOARDS — Westinghouse Electric Corp. 
Booklet, 20 pp. Describes circuit breaking 
panelboard ‘or the control and protection 
of lighting, appliances and many other _ 
plications and the circuits that supply 
them. Circuit breakers for a complete 
range of industrial and commercial re- 
quirements, in capacities from 10 to 600 
amperes, are covered. 


(10) DIRECT CUBRENT DYNAMO- 
METERS—General! Electric Co. Booklet, 
4 pp. Contains information op the fea- 
tures, applications and operation of Type 
TLC (cradled), 250 volt d-c dynamometers 
for direct connection testing of internal 
combustion engines, electric motors, 
pumps, blowers and compressors. 


(11) TRANSFORMERS — The Standard 
Transformer Co. Bulletin, 32 pp. Tllus- 
trates and describes the company’s line of 
current, potential and mete trans- 
formers. Contains technical information 
in the form of detailed drawings, accuracy 
limits, ratio and phase angle curves. 


gs CARBON BRUSHES—General Elec- 
tric Co. Booklet, 28 pp. Describes and 


Musweten Se 6 fund ide ations 
ven to the design, a aa manu- 
ke of carbon brushes and includes a 
section on amy terminology. ot 
brush: brush grade recomme tions, 

design of brushes and tips on 
lacement. 





brush rep 


18) ADHESIVES—Armstrong Cork Co. 
klet, 32 pp. Presents ee criteria 
for ¢ ting adhesives and basic infor- 
mation on the company’s line of « dheaives 
Properties, application and testing of ad- 
hesives are cover 
(14) GLASS FOR ELECTRICAL PROD- 
UCTS—Corning Glass Works. Bulletin. 
Discusses the | = 4 in the design 
of electrical rties of vari- 
ous types of Flas a = aaa fic applications 
are present 


(165) RUNNING-TIME BRECORDER—The 
Bristol Ce. Bulletin. Gives information 
concernir, the appiication of a running- 
time recorder to preases, factory machin- 
ery, refrigerators, pumps and motors, con- 


veyors, ovens and furnaces. Installation 
included. 


photographs are 


(16) ANALOG couryrane core A 
Researchers, Inc. Manual 4 pp. 


ultiple 
ples of their operation are cata 


g BALL AND RBOLLER BEARING 
OLERA N CES—American metab As- 
cosulien. Standard, 20 pi 
tolerances and nits of size governing di- 
ye interehaggeass ee -— 
t of bear bal on ° 
aad oe? annular ball; cylindrical roller 
| ta ; magneto; airframe; 
ora Sin nduserial and alctrame nee- 
fie: ot eapered rolier bearings. 


(18) OPTICAL POSITIONING EQUIP- 
MENT—F. T. Griswold Mfg. Co. Catalog. 


12 pp. Illustrates and describes the use 
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f itioning ipment in Or 
ue malbinias and tee. - 


(19) BLACK ox PROCESS — The 
Mitchell-Bradford Chemical Co. Bulletin. 
Describes in deail a a 


process of obtaini: 
black oxide finish on S cteel and 
eration instructions and advantages of 
the finish are included. 


(20) CENTRIFUGAL CoeTses — the 
nango-Penn Mold Co., Cen yee 
bulleting Bulletin Nos. 150 and 161 These 
b describe and illustrate a broad 
p— NY SS machine 


trifugal casting method. Bulletin “Wo. “t50 

covers non-ferrous metais and 151 

ee ¥ 3 of Meehanite Metal Ni- 
jal iron alloys. 


PRACs IOs A) megeEneuES 
= ---- ities Inc. Folder. 
Sathens of a few of 
pany’s 

fea- 


oo. 


the iff 
fractional horsepower g 
tured are the com- 
pany’s plant fi itiee Two useful stand- 
ards charts are included. 


(22) STEEL AND IRON DATA SHEETS 
—Vanadium Corp. of America. 
Contains information in tabula 


irons. In addition there is a de- 

index of ge and recom- 
each, covering 
@ variety of Pndustria Qeide such as au- 
tomotive, airer railroad, diesel, etc. 


(233) POWER oeeee pasvEne shah 
f, Inc. Bookle 


alloyed 
tailed ! 





drawings illus- 
trate the a plication, yo and me- 
chanical features. hs show 
wyeeet industrial uses tte aoe t together 
with specific data on A$ 1» and time 
savings. 


RN SH ROOHS 0-BINGS — Arrowhead 
Manuals No. 10 and 502B. 
One ce Presents the latest i 4 
hensive data on silicone rubber, uses, 
and typical —- 

The other gives all n 


‘ormation 
on the use and selection of O-rin s on 
Data on des of mechanisms an — 
ment using O-rings, with illustrations of 
design is presented. 


(26) FLEXIBLE HOSE AND COUP- 
pt eee RO Co: Catalog, 42 pp. 
Illustrates a the companys 
line of flexible hose and self-sealing coup- 
lings for industrial and aircraft use. In- 
structions for a ly an ly tools 
and machines are also included. 








form, = 180 different compositions of 
m irons and steels, including con- 
structional steels ls, plate and 


(26) BRIVETS—Cherry Rivet Co. Bulle- 
sheet steels, tool steels, cast steels and 


tin, 8 pp. Lists in detail and illustrates 
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many industrial applications of Cherry 
Rivets. Contains a description and speci- 
fications on standard blind rivets and rivet 
guns. 


(27) STAINLESS STEEL PIPE — The 
Carpenter Steel Co., Alloy Tube Div. Date 
Sheets. ay  — weight stainless pipe is de- 
scribed. Advantages of light Lm & that 
conserve critical alloys and uce in- 
Stallation costs are outlined. Technical 
— on wal) thickness, pressures, etc. are 
given. 


(28) FRICTION MATERIALS—Raybes- 
tos-Manhattan. Bulletin No. 400. "Par- 
ant for equipment manufacturers, 

eers and production officials, 
this ull etin presents detailed information 
on brake linings, clutch facings and special 
shapes of friction materials. 


(29) NYLON AND TEFLON — Polymer 
Corp. Folder. Gives apestBections and 
sizes for nylon and Tefion in the forms of 

p ard tubing used in the elec- 
trical manufacturing, metalworking and 
+ an fluids for machined or blanked 
par 


(30) PORTABLE PYROMETERS -— 
Wheelco Instruments Co. Bulletin, 2 pp 
Describes two portable pyrometer models 
suitable for plant and laboratory tempera- 
ture measurements. These are suitable for 
measuring temperature of molten non- 
ferrcus metals, dyes and chemicals, gal- 
vaniz' tles. fications on thermo- 
couple holders and tips are included. A 
separate price sheet provides a list of 
standard scale ratings. 


(31) VIBRATION TESTERS—All Ameri- 
can Tool and Manufacturing Co. Bulletin, 
6 pp. Illustrates and descri a number 
of vibration fatigue testers for pretesting 
any part or assembly for inherent weak- 
nesses in design or selection of materials. 


(32) HYDRAULIC POSITIONING DE- 
VICE—Superdraulic Corp. Bulletin, 4 pp. 
Describes with illustrations and rams 
a positive simplified hydraulic unit for 
positioning, controll and duplicating 
movement at a distance. Advantages over 
mechanical devices and industrial appli- 
cations are discu 


(33) SOLDER — Federated Metals Div., 

American Smelting and Refining Co. Cata- 

log. t. S Dp. Di cusses the nature, prop- 

uses oi solder. Separate sections 

are ‘devoted to thermal effects, mechanical 

—— = of soldering and 

e alloys are described. A 

list of p. —. and specifications of 
all the company’s solders is included. 


(34) BARREL FINISHING — Minnesota 
Mining and Mfg. Co. Booklet, 12 pp. De- 
scribes and illustrates barrel finishing, its 
uses and advantages. Abrasive compounds 
are described and their uses discussed. 


(35) SELLY -TAPPING SCREWS—Parker- 
Kalon Corp. Booklet, 24 pp. Presents 
the casentiais of self- tappli screw selec- 
tion, application, recommended hole sizes 
and corresponding drill size numbers. 


(36) FAN-COOLED MOTORS — Allis- 
Cha!mers. Bulletin. Describes types of 
construction and ratings of the company’s 
improved totally-enclosed, fan-cooled mo- 
tors with tube-type, air-to-air heat ex- 
changers. Include is a chart showing rat- 
ings of these motors in squirred cage, 
wound-rotor and synchronous types. 


(37) VACUUM CALCULATOR — F. J. 
Stokes Machine Co. Calculator. This 
slide rule type calculator was designed 
for quick calculations in vacuum research 
and processing work. For example, it will 
determine needed pump capacity to evacu- 
ate a given time. It will also determine 
vapor pressures of water and tanks. Use- 
ful conversion tables are printed on the 
reverse side of the rule. 


(38) NON- FERROUS CASTING IM- 
PREGNANT—Archer-Daniels-Midiand Co. 
Bulletin, 9 pp. Describes the uses and 
advantages of Armetol, an improved im- 
pregnant for sealing microporosity in 
magnesium alloy, aluminum bronze and 
other non-ferrous castings. Equipment 
and application information is included. 


(39) HEATING EQUIPMENT — Taco 
Heaters, Inc. Booklet, 8 This book- 
let entitled “Teamwork It Every- 
time” discusses the company’s organiza- 
tional advantages and experience and 
presents illustrated applications of their 
line of electric pumps, heat exchangers 
and thermostatic devices. 





FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 
: e 


\ 


in more than 2 million indexing cycles 


Many are the big responsibilities successfully shouldered by 
KAYDON bearings in heavy-duty machinery. For instance, Avey 
fast-cycling high precision Indexing Machines demand depend- 
able bearings to stand the strain of drilling 3 precision holes, 
then indexing the part 60 degrees and drilling 3 more holes. 
After more than 2-million indexing cycles, 

without perceptible bearing-wear, Avey is 

“particularty pleased” with KAYDON Bearings 

adaptable to many types of precision ma- 

chinery . . . maybe yeurs, too! Call KAYDON, 








Avey 16” Automatic 
\ t Indexing Machine, with 
| ‘ 7 Aveydraulic drill units, 


\ 
torquematic control 


and 6-station automatic 
indexing table. 


} me 
— KAYDON Types of Standard and Special Bearings: 

Spherical Roller © Taper Roller ¢ Ball Radial * Ball Thrust 

© Roller Radial © Roller Thrust ¢ Bi-Angular Bearings 

THE ENGiINEFERIN G co RP. 


MUSKEGONeoe®M™MICHICGCAN 
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FLOAT BULLETIN 650 


ZA Complete Data on Welded Floats: Diagrams, 
Tables, Formulae for Calculating Buoyancies 


The booklet is a standard reference for steel. Sizes, 2" to 14” diam., press. to 
specifiers of welded floats. Nicholson 4800 Ibs.; standard or special connec- 
furnishes any type: for external or inter- _ tions. Qnick delivery on many sizes and 
nal pressures; in stainless steel, Monel, shapes. Nicholson floats are standard 
chromium, cadmium or copper-plated with hundreds of manufacturers. 


W. H. NICHOLSON & CO., 200 Oregon St., Wilkes-Barre, Pa. 


Sales and Engineering Offices in 55 Principal Cities 











ant 


Precision 
Mass Production 


We specialize in small precision rubber 
rts produced by our exclusive in- 
jection molding process. Where accu- 
racy and close tolerances are required 
—call for injection molding. Hundreds 
of successful installations on hydraulic 
equipment . . . automotive machinery 
. .. radios and television . . . refriger- 
ation equipment . . . pneumatic ma- 
chinery ... valves. . . electrical equip- 
ment. Natural or synthetic rubber. 
Special compounds made to your spe- 
cific requirements. Send us your blue- 
print or specifications for a prompt 
analysis and quotation. 
e O-Ring Seals @ Insulators 
e Grommets e Bushings 
e Pump Impellers 
© Specialized units including rub- 
ber-bonded-to-metal 


OFFICES: New York 
© Chicago @ Cieveland 
© Detroit ¢ Milwaukee 
Write for Circular on 
INJECTION MOLDING 
or O-RINGS 








New Parts and Materials continued 


Pick-up Designed for 


| Automotive Industries 


The Type 140 synchronization pick- 
up was designed primarily for use in 
automotive and mechanical industries, 
where it is desired to study phenomena 
such as pressure, stress, and displace- 
ment, using the cathodc-ray oscillo- 
graph. 

The pete consists of a 20,000- 
turn coil wound around a very highly 
magnetized pole piece, which pro- 
trudes 4 in. through the mounting 
case. A pulse to trigger the sweep of 


the cathode-ray oscillograph is formed 
when a small piece of steel is moved 
past the face of the pole piece. 

The characteristics of the Type 140 
are such that it will trigger ied Du 
Mont Type 304-A cathode-ray oscillo- 
gtaph from rotary speeds of 70 rpm 
and up, and from linear speeds of 15 
ips and higher. The output puise is 
ouble-ended and symmetrical, allow- 
ing synchronization on the positive or 
negative polarity. The case and base 
are constructed of aluminum. Mount- 
ing is made through four holes on the 
base. 


c 


Sterling Instruments Co., 1331 Linwood 
Ave., Detroit 6, Mich. 


Flow Signal Transmitter 
Measures Flow Differentials 


The high pressure flow signal trans- 
mitter, a “promanrcce. operated flow 
differential measuring unit which trans- 
mits es signals to remote 
recording or indicating instruments or 
to automatic control units, is being 
used for measuring flow differentials 
of liquids, gases or vapors, or for 
measuring static pressure or liquid 
level. Interchangeable measuring ele- 
ments cover a continuous range of 
pressure differential from 5.5 in. water 
column to 100 psi, at static pressures 
up to 1,500 psi gage. 

The transmitter consists essentially 
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(Advertisement) 


Clear Coatings for Zine and 
Steel Stand 800 hours’ Salt 
Spray 


Increased use of zine die castings 
and of zinc-plated steel to replace 
unavailable materials, combined 
with the tight supply of copper, 
nickel and chromium normally used 
for plating zinc, has focused atten- 
tion on surface coatings compar- 
able to plating in service perform- 
ance. Unbiased laboratory tests 
show that at least two of the clear 
finishes in the company’s line with- 
stand the exceptionally long period 
of 800 hours’ exposure to salt spray 
and to weatherometer tests 


Effectively protect ziac 


These tests demonstrate that 
DULAC Clear Universal Lacquer 
#462 and CODUR Clear Synthetic 
Y743 provide completely satisfac- 
tory protection on zinc, zine plated 
steel and steel. Even after the un- 
usually severe tests to which these 
finishes were subjected, there was 
no indication whatever either of 
failure of the coating or of dis- 
coloration of the zinc. 


(Left) A zinc-plated steel panel newly coated 
with DULAC 3462. (Right) A similar pone! 
after 800 hours’ exposure to salt Spray, show- 
ing no evidence of attack on the finish. 


Adaptability to 
Drying Schedules 


While both finishes give the same 
performance, DULAC #462 is an 
air-drying coating, while CODUR 
Y743 is a baking type. This per- 
mits choice of the correct finish to 
fit into the drying schedules of a 
particular finishing room. 


Technical Data Bulletin #110 on 
clear finishes is available from 
Maas & Waldstein Co., 430 River- 
side Avenue, Newark, 4, N. J. On 
request, M & W Technical Service 
Engineers will discuss specific 
problems. 
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simulate copper, 
brass and bronze on products 
like these with 


M&W PLATELUSTRE 


Don’t let critical metals put a needless crimp in your production! 


Take zinc or steel—apply a coating of one of the new PLATE- 
LUSTRE finishes. You wind up with products and parts that 
look so much like copper, brass and bronze that the eye can 
scarcely tell the difference! 

Whether you have been using now unavailable copper and 
its alloys for making products or for plating products, you will 
find these new M & W finishes equally effective in keeping your 
plant running. There are types for air~drying and baking 
schedules — pick the one that best fits your production 
requirements. 

Let an M & W Technical Service Engineer show you—right 
in your own plant—how easy these PLATELUSTRE coatings 
are to use, and what striking effects they produce. Or, if you 
prefer, write for free literature. 


PIONEERS IN PROTECTION 
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SHOCK and VIBRATION NEWS | 


[GRARRYMOUNTs FoR ASSURED CONTROL OF SHOCK AND VIBRATION — 


NEW ALL-METL 
BARRYMOUNTS 


for Unusual Airborne 
Applications 


These new Barrymounts provide the 
aircraft and electronic engineer with 
a vibration isolator designed to meet 
the unusual temperature and envi- 
ronmental conditions encountered in 
high-altitude, high-speed flight. Em- 
ploying no organic materials, these 
mountings are not subject to tem- 
perature influences that may affect 
the performance of other -nountings. 

ALL-METL Barrymounts offer a 
wide load range with uniform per- 
formance. They have a natural fre- 
quency of about 7% cycles per second, 
with low horizontal stiffness for maxi- 
mum isolation of horizontal vibration. 
Transmissibility at resonance is only 
4%. There is no snubber contact nor 
resonance carry-over when ALL- 
METL Barrymounts are vibrated at 
government-specified amplitudes. 

These mountings are designed espe- 
cially for unusual military condi- 
tions. They meet the vibration re- 
quirement of JAN-C-172A, MIL-E- 
5272 (USAF), and MIL-T-5422 
(BuAer). For details of sizes, ranges, 
and construction of unit mounts and 
bases using ALL-METL  Barry- 
mounts, see catalog 509. 


FREE CATALOGS 


@ 502 -Air-damped Barrymounts for 
aircraft service; also mounting 
bases and instrument mountings. 
509 — ALL-METL Barrymounts and 
mounting bases for unusual air- 
borne applications. 

504 — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 

















*“RUGGEDIZED” 
BARRYMOUNTS AND 
MOUNTING BASES 


Now Available to Meet Shock 
Requirements of AN-E-19 


Barry vibration isolators and 
mounting bases are now available 
in “ruggedized” construction, to with- 
stand the severe shocks of arrested 
landings in aircraft carrier service 
and of crash landings. These units 
are tested to meet the shock-test re- 
quirements of Specification AN-E-19, 
for the equipment sizes listed in 
JAN-C-172A. 





“Ruggedized’”’ Barrymounts are 
available in both the air-damped type 
and the ALL-METL type. - Air- 
damped Type 770R covers load ranges 
between % Ib. and 9 lbs. Air-damped 
Type 780R covers load ranges be- 
tween 4 Ibs. and 35 lbs. ALL-METL 
Type 6600R covers load ranges be- 
tween 4 lbs. and 35 lbs. Type M-112R 
covers ranges between 2.and 10 Ibs. 
: : 


“Ruggedized’’ mounting bases, 
equipped with Barrymoun:s of the 
above types, are available in stand- 
ard JAN sizes (JAN-C-172A) and 
in special sizes to meet customers’ 
requirements. A conspicuous advan- 
tage of these “ruggedized” Barry 
bases is the gain in strength of the 
base framework itself — beyond JAN 
requirements — ac ved with very 
little increase in » ght for loads 
up to 60 lbs. by de. n modification 
of standard JAN base . For greater 
loads, the “ruggedized Barry bases 
are of stainless steel instead of 
aluminum. Write for data sheet. 


THE BARRY corp. 


_730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


| nates in a 


| economical 


| is negligible. The 
| no pressure type bearings or stuffing 


fluid is required, 
| nation problem in process plants. 
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, Parts and Materials continued 
of an input differential } ressure meas 
uring unit, force-balanced by an out 
put system. The balancing force orig 
modulated loading air 
pressure resulting from the action on 
an escapement type pilot valve follow- 


| ing any unbalance of linkage forces. 
| The pressure differential across an 


orifice, flow nozzle or other primary 
device is connected to the measuring 
element, which is enclosed in a pres- 
sure chamber, and is designed for the 
maximum service required of the unit. 
The torque produced by the pressure 
differential is balanced by the force 
produced by the modulated air pres- 
sure which is transmitted from the 
pilot valve to the balancing diaphragm, 
and the force is transmitted by the 
diaphragm through a linkage system. 

The output loading pressure has 
a maximum value of either 30 or 60 
psig and may be linear with differen- 
tial or with flow. The pressure is car- 
ried to an indicator, a recorder or an 
automatic control system through a 
single 4 in. pipe. This mekes for 
installation, flexibility of 
a centralized panel, and safety, be- 
cause Only a low air presure goes to 


| the control panels 


Inertia of the force balance system 
Transmitter has 
boxes. Since no manometric sealing 
there is no contami- 


Accuracy of measurement is within 
1 percent of full-scale reading. A 


| change of only 0.1 percent in applied 


presure differential will effect a re- 


| producible change in loading pressure 


when sending maximum loading pres- 
sure. 

Typical applications for automatic 
control, recording, and/or indicating: 
steam output of boiler, superheater or 
evaporator; feedwater flow to boiler; 
liquid flow through pumps; flow of 
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“STANDARD” 
recommends 


SOCKET SET SCREWS 
STANDARD POINTS 


(OTHER THAN CUP POINT**) 
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Prices subject to change without notice. 


LIST PRICES SUBJECT TO DISCOUNT 


SCREW POINTS AND THEIR APPLICATION 


The foliowing points are standard UNBRAKO points: 

* One of a series listing Standard UNBRAKO HALF DOG—one of the most useful points in machine design, 
Socket Screw Products sold by your local occasionally used in place of dowels and often used where end 
peer ve meat ta a of thread must be protected. Recommended in hardened members. 
the series, ask for them on your business FLAT—used on parts requiring frequent adjustment or relocation. 
letterhead. Preferred where wall thickness is thin and on top of plugs made 

of any soft metal. 

CONE—for setting machine parts permanently on shaft. Also, as 
pivot or hanger, and adjustment. 

OVAL—wvsed against a shaft or member spotted to receive it. Also, 
against splines, etc. 

ine 0 KNUR 


ubsequent 


For | information ‘ 4 


All “STANDARD” UNBRAKO Set Screws can be made Self-Locking: 
Half Dog, Flat, Cone and Oval are available with knurled threads; 
Cup are supplied with knurled point. 





Most tapped holes are standard, why specify “special” screws? 
Use UNBRAKO standards! 
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help keep it 
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~ SINCE 1913 ~ 


FOR FIRE ACCURACY 
AND CREW COMFORT 


Tanks are one of the most important 
elements of warfare. They must be 
constructed to operate efficiently, 
with a minimum of maintenance, 
under the worst possible battle con- 
ditions. Every piece of equipment 
that goes into a tank must undergo 
rigid tests. 

The failure of an O & S bearing could 
render a shock absorber useless and 
thereby impair the smooth action cf 
the tank. Thus the efficiency of the 
operator and the accuracy of the tank 
armament could be greatly reduced. 


O & S bearings are rigidly and effi- 


p Ciently consiructed to qualify for use 


in this very important installation. 


Our 38th Year Manufacturing 
Original Equipment 


Mert TN iNemee) 


303 SOUTH LIVERNOIS - DETROIT 17, MICHIGAN 





New Parts and Materials continued 
gas, vapor or liquid in process systems ; 
liquid fuel flow to burners; differen- 
tial resulting from changes in _ 
level in open or closed vessels; abso- 
lute pressure (low pressure side of 
differential element evacuated). 


Hagan Corp., Hagan Bldg 
Pitsburgh 22, Pa 


Valve Actuators Can Be 
Used With Any Valve 


A line of valve actuators is designed 
for the operation of gate valves, plug 
valves, dampers, diaphragm Fm 
butterfly valves and sluice gates 

The actuators are equipped with 
brackets, valves, controls, and coupling: 
to make them suitable for almost any 
type of operation required. They can 
be adapted to any make, size, and type 
of valve; to operate against any line 
pressure, to work on any fluid medium, 
and with any pressure available. They 
can be arranged for on-and-oft service, 
or for positioning service. 

1602 S. San Pedro St 
Los Angeles 15, Cal 


Ledeen Mfg. Co., 


Liquid Sampling or 
Air Venting Valve 


Double duty valve can be used for 
sampling oils and other liquids or for 
venting air into tanks. Designed prin- 
cipally for use un oil-immersed elec 
trical equipment such as transformers, 


regulators, etc., the valve has many 
applications on a variety of industrial 
equipment and processing machinery 

When used for sampling, valve is 
inserted close to the bottom of the 
oil or other liquid containing tank per- 
mitting samples to be drawn off con- 
1951 
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Power for Profits...with. 
hess oh POWER! — 


Illustrating one of the many speciolized 
design applications of Ford Power is 
the Berger Looder, made by the Berger 
Engineering Co. and using the Ford 
“337" V8 Industrial Engine, chosen 
becouse it is “universally recognized 
for efficiency, economy and long life.” 


@ When you standardize on Ford Power 
for your equipment you are assured of the 
RIGHT Power, with the RIGHT Features and 
the RIGHT S \rvice—the RIGHT combination 
for more sales, more profits. 


Ford Industrial Engines and Power 
Units are availabie ir five great models 
from 120 to 337 cu. in. displacement ...a 
four, two sixes and two V-type eight- 
cylinder engines. Every unit is individu- 
ally tested and ready to run. 


Right Features, too—with Ford Industrial 
Engines and Power Units you have avail- 
able a complete line of special Ford equip- 
ment and accessories to meet specific oper- 
ating requirements. 


What's more, Ford Power assures you of 
Right Service ...as near as the nearest Ford 
Dealer. Result—such important operating 
advantages as replacement parts availability, 
reducing parts inventory costs . . . ease of 
servicing, minimizing cosy “down time.” 

For equipment powered for profits, spec- 
ify Ford Industrial Engines and Power Units. 

Here are some typical 
Ford-powered defense applications: 
Pumps ... Loaders . . . Lift Trucks . . . Fire 
Engines . . . Standby Power Units . .. Welders 
Power Shovels .. . and many others. 
INDUSTRIAL ENGINE DEPARTMENT 
Tractor & Industrial Engine Division 
FORD MOTOR COMPANY 


Highland Park, Michigan 
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1S WELL-POWERED 
WHEN IT's 


Our experienced Soles Engineers are at your service in 
developing ing ' for the most 
efficient use of Ford Industrial Power in your application. 





INDUSTRIAL ENGINES 
AND POWER UNITS 


15050 Woodward Ave., Highland Perk 3, Michigan 

I am interested in Industrial Power for: aS 
(state your application) 

Send me new 1951 li on Ford Industrial Power (cu. in. dipl. and cylinders as shown). 
CD) “120” 4-cyi. [) “226" cyl. [) “239” v-8 [] “254” cyl. [ “337" v-8 
ES a eS 
Attention of 0 
Street_ 














emma Be 


We can—whether you need a few parts 
or more than a few million. Design? 
Tooling? We’ll take care of it, along with 
any other problems that come up in 
producing Alkyd or other thermosetting 
plastic parts. If you need parts with the 
excellent characteristics of Plaskon Alkyd, 
one of our engineers will be glad 1.0 

talk facts and figures with you. Just 
write, wire, or phone. Or let us know 
when you'd like to have our plane and 
pilot whisk you to our plant to discuss 
your parts problems. No obligation, 
naturally. 


when you leok for 
plastic moldings, 


look first to... 


New Parts and Materials continued 


veniently. Inserted at the top of a 
tank, the same valve can be used for 
venting air. 

The brass valve has a steel ball in- 
side its body which is pressed against 
the seat of an orifice by a conveniently 
located and easily operated threaded 
hex bolt. A hex nut on the bolt locks 
the assembly securely in place. The 
hex bolt has a hole through the center 
to permit the passage of liquid to be 
sampled or air for venting. It also 
has a cross slot at its end nearest the 
ball. A half-inch male pipe thread is 
used for mounting 

When the threaded bolt is backed 
up, the steel ball is liiced from its 
seat, permitting liquid to flow - 
the ball, through the cross slot and on 
through the center hole of the bolt 
where it is collected for sampling. 


Oil-Rite Corp., 3482 So. 13th $t., 
Milwaukee 15, Wis. 


Deposited Carbon Resistors 
Made to Order 


Deposited carbon resistors in 4 watt 
size with values to customer's specifi- 
cations are being manufactured. De- 
posited carbou resistors are for pre- 


cision applications that require stabil- 
ity, accuracy and economy. Particularly 
adapted to high frequency applications 
in which high stability and close tol- 
erance of resistance values is a must, 
they are ~ oe with 1 percent tol- 
erance and are calibrated within 
tolerance at 25 C (77 F). Additional 
sizes up to and including 2 watts will 
be available in the near future. 


Electra Mfg. Co., 2537 Madison Ave 
Kansas City, M 


Double-Reduction 
Speed Reducers 


New type DB  double-reduction 
speed reducers, in ratings from 1 to 
100 hp, are designed for applications 
on small- to medium-size drives where 
the prime mover is coupled or belted 
to the gear unit 


plastic research products, urbana, chio These double-reduction speed re- 
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POPics 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


*Cartridge Seal... pressure 
balanced . . . requiring 

only 25% more space Write today for FREE illustrated Brochure, or 
than lip-iype seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1838 S. Kilbourn Ave. + Chicago 23, tll. | 
Gits Lubricating Devices, a (ke. 
The Standard For Industry For Over 40 Years 
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Microcast 


That’s Performance-Proved 


G.N. Cole, chief of engine design 
at Pratt & Whitney Aircraft, 
specifies Microcast blades 

on the J-42 Turbo 

Wasp engine. 


FREE BOOKLET 


The precision process orig 
inated by Austenal Labora 
tories, Inc. for the produc 
tion of castings of intricate 
design using the high melt- 
ing point alloys where sur- 
face smoothness and di- 
mensional uniformity are 
mandatory, requiring little 
or no machining. Write for 
literature and complete 
information. 


THE MICROCAST PROCESS of precision cast- 
ing for aircraft engine power blading, per- 
formance-proved in World War Il, offers 
outstanding advantages to design engineers 
working on today’s revolutionary power 
units. Superior to conventional production 
methods, Microcastings afford substantial 
dollar and labor economies, plus savings in 
critical alloys and elimination of tool break- 
age. Microcastings virtually eliminate ma- 
chining, freeing machine tools for other 
work. Why not investigate the Microcast 
Process today? 


224 East 39th St., New York 16, New York 
715 East 6%h Place, Chicogo 37, Illinois 


j dif 
Be lie 
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New Parts and Materials continued 
ducers use all-external type helical 
gearing, arranged in a_ horizontal 
plane. When coupled to an electric 
motor, a straight-line drive results. 
Eight unit sizes are available; twelve 
standard gear ratios range from 6.25 
to 58.3:1. 

Other features include: accurately 
hobbed single-helical gearing, taper 
hardened by the Westinghouse BPT 
process; split-construction cast iron 
case for accessibility; simple, positive 
splash lubrication system; antifriction 
bearings; efficiencies averaging 96 per- 
cent. 

The units are manufactured in ac- 


cordance with recommended practices 
of the AGMA 


Westinghouse Electric 
30x 2099, Pittsburgh 


Small Air Cylinder 
Has Universal Mounting 


Developed primarily for use in jig 
and fixture operations and for parts 
positioning and ejection, a 1} in. 290 
1 in. stroke, single-acting, spring- 
return air cylinder has a power factor 
of 1:1, developing a thrust approxi- 
mately equal to the applied air pressure 

Compact in design, 44 by 14 by 14 
in., the Han-D-Air Cylinder can be 


mounted in practically any position, 
front flange, rear flange, side, foot, or 
front pivot. The 5/16 in. diameter 
piston rod has $ in. of threaded end to 
simplify installation 
While simple in design, construc- 
tion is sturdy. Features are a heavy 
gage pump finish brass cylinder, 8 in. 
thick aluminum alloy heads, oil re- 
sistant piston cup, and heavy tension- 
tested spring. 
The Bello 22 tt Market St. 


1ér ) Ob 


Translucent Drawing 
Reproduction Paper 

Tough, durable and highly trans- 
lucent drawing reproduction paper 
permits drawings to be changed with 
ease. Lines erase readily when mois- 
tened without wearing the paper so 
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4 of the laminated plastics variety! 


is the Tapa Engineer. 


ix perience and thorough knowledge 
astics, and with the complete facili- 
Bylor Fibre Co. at his disposal, he is 
p in and help you find ways and means 
Bur product or part better with Taylor 





e can show you how to solve that “tovgh 
ith one or more of the many grades of Taylor 
ized Fibre, Phenol Fibre, and Glass Melamine 

icone Laminates, available in sheets, tubes, 


He'll point out, toc, how Taylor’s completely- 
equipped Fabricating Service can quickly turn out 
precision-made parts having the exact physical, 
electrical, chemical and mechanical characteristics 
you require. 


Whatever your laminated plastics problem, you can 
be sure of full scale help from the Taylor Sales 
Engineer. May we have him call? There’s no obli- 
gation, of course. 


Here is the new Taylor 62-page 
catalog. It contains specifications 
and description of Taylor 


' 
' 
| 
| 

TAY L °o F | B R & 9 oS. Laminated Plastics. See for 
! 
I 
l 
| 
j 
| 


yourself how you can make your 
BSRASTOWN, PONNSTEVARER product or part better wth the use 
of these plus-value materials. 
OFFICES IM PRINCIPAL CITIES Write today for Catalog PES. 


Ge ee ee ee ee ee ee ce cee ee ee ee ee ee ee ee ed 


WEST COAST FACTORY: LA VERNE, CALIF. 
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have your FZ 


metal parts 
precision-made 


by SLO 


TORRINGTON 


Special equipment and volume pro- 
duction enable us to make precision 
parts for you at much lower costs. 


For example, highest quality spe- 
cial needles for textile, leather, paper, 
etc., machinery. Pins for printing 
presses and surveyors’ instruments. 
Special equipment assures proper 
heat-treatment . . . accurately formed 
eyes, grooves and shanks . . . precisely 
sharpened points . . . clean milling, 
knurling, slotting, and bevelling. 
Needles hand-straightened. 

We are also set up to make such 
parts as knurled mandrels and spin- 
dles, screw driver and ice pick blades, 
instrument shafts and pivots, surgical 
and dental instruments, pen and pen- 
cil barrels, special rollers, studs, dowel 
pins, etc. 

Send your prints and specifications 
today fora prompt quotation. 


THE TORRINGTON COMPANY 
Specialty Department 
554 Field Street * Torrington, Conn. 
Makers of 


TORRINGTON 1//7:; BEARINGS 


—) 


| New Parts and Materials continued 
thin as to make further drawing im- 
possible. 

The new oer can be handled on 
familiar reproduction equipment and 
in ordinary room light. It results in 
black-line prints from original draw- 
ings. The quality of these prints often 
represents an improvement over the 
originals 

As a result of its great translucence, 
blueprints and direct process prints 
can be turned out up to 30 percent 
faster. Details can easily be read 
through the back of the sheet 

Standard roll and sheet sizes are 
available in widths up to 42 inches 


Eastman Kodak Co., Rochester 4, N. Y 


Hex Lox Nut 
Has Double Lock 


This sheet metal nut has a double 
lock, is said to have twice the tensile 
strength of ordinary spring nuts and is 
70 percent lighter in weight than con 
ventional lock nuts. This one-piece 
double-action spring lock nut provides 
a 360 deg grip into the root of the 
screw. 

Wright Field tests completed in 
March are claimed to have proved the 
Hex Lox Nut to have the highest in- 
stallation torque, highest prevailing 
torque, and highest back-off torque and 


also showed that it excelled in vibra- 
tion tests and in tensile strength. Made 
of SAE-1060 steel in thicknesses of 
0.016 and 0.020 in. the nut is now in 
production in the five most popular 
sizes for machine screws—6-32, 8-32, 
10-32, 10-24, and 4-20 


Prestole 


1345 Miami St., Toled 


'Post-Yield Strain Gage 


Strains up to 10 percent in mate- 
rials or parts can be measured accu- 
rately by means of a new SR-4 “Post- 
Yield” strain gage. The new strain 
| gage, identified as Type PA-3, enables 





. 


ALL 


Herible METAL 
COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NG MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range ot speeds, horsepower 
and shaft sizes: 
Y2 to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


are eliminate 
Lubrication is 


PATENTED nor 
FLEXIBLE required; 


DISCS. 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS, 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER, 


Write for the lotest reprint 
of our Engineering Catalog. 
THOMAS FLEXIBLE 
eelti Jai icm eer 


WARREN, PENNSYLVANIA 
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Machine with a 


POWERHOUSE 
PUNCH 'f 


In one mighty blow, this giant 850-ton, double-action, 
deep-drawing Verson Allsteel press forms an intricate 
automobile part. 


Multiply this by seven strokes a minute, 3 shifts a 
day, seven days a week and you have a rugged oper- 
ating schedule . . . one which the Howell motors that 
power this fine press take right in stride. 





Howell engineers worked closely with this manu- 
facturer to select the right motor for each job. The 
main drive motor is a Howell 30 H.P. high slip, high 
torque motor designed specially for punch press work. 
The self-adjusting blankholder is driven by a hydrau- 
lic pump, powered by a 50 H.P. Howell motor. A 20 
H.P. Howell motor operates another hydraulic drive. 





Howell will devote the same care and attention to 
your electric motor problems znd needs. With this 
cooperation and Howell quality, you’re assured of 
motors that will stand up under the heaviest produc- 
tion load over long periods without interruption. 


May we help you? 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 





Howell Tyve F Motor. A high slip 
high torque motor designed for punch- 
ing and shearing operations Sizes 1, to HOWELL ELECTRIC MOTORS CO HOWELL, MICH 
200 H.P. in open frames; ' to 125 H.P : 
in enclosed frames 
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Best Way 
to 
Connect 
Expansion 
Joints 


Marman V-Band couplings answer all require- 
ments for coupling expansion joints to hot air ducts 
as illustrated. They are light, goon and off fast because 
of the special latch design and provide positive, 
dependable seal. 


Standard Marman V-Band Couplings find more 
and more usage in aircraft fabrication for connecting 
all types of tubes and ducts under a wide range of 
temperature and pressure requirements. Their range 
of application is virtually unlimited. Their standard- 
ized long proven design saves in production and 
servicing. Marman's long experience and specialized 
knowledge with Clamps, Straps and Couplings is 
unequaled 


Save cost, 
time and 
weight 
with 
Marman 


Photos courtesy of 


Joy Manufacturing Co 


FOR INFORMATION, WRITE DEPT. te 


ARMAN 
PRODUCTS CO. INC. 


940 WEST FLORENCE AVENUE 
INGLEWOOD, CALIFORNIA 


a . 
STANDARD CLAMPS FOR SPECIAL APPLICATIONS 








New Parts and Materials continued 


measurement of strains far bey’ d the 
range of other SR-4 bonded resistance 
wire strain gages. 

The PA-3 gage has a flat-grid paper 
base construction and requires a spe- 
cial air-drying cement which is sup- 
plied with it along with instructions 
for application. It has a resistance of 
120 ohms, gage factory of 2.0, gage 
length of 43 in. and minimum trim 
width of 4% inch 

Baldwin-Lima-Hamilton Corp 
Philadelphia 42, Pa 


A-c Combination 
Magnetic Starter 


For full-voltage, non-reversing start 
ing ard overload protection of squir 
rel-cage motors and primary switches 
for wound-rotor induction motors, this 
combination starter eliminates mount 
ing and wiring separate starters 

It is equipped with a 3-pole air cir 
cuit breaker instead of a manual dis 
connect switch. The circuit breaker 


is combined with a magnetic across- 
the-line starter, thermal overload re 
lays and pilot-circuit holding contacts 
for use with start-stop push-butten 
controls. Low-voltage and overload 
protection are provided when used 
with start-stop controls. 

The circuit breaker will trip out 
on overload after a safe interval of 
time. On short circuit, the breaker 
will trip instantly to open all three 
phases of the line, shutting down the 
motor. The thermal overioad relays 
in the magnetic starter. element pro 
vide inverse time overload protection 


The Euclid Electric & Mfg. ¢ 


Madison, Obio 
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In the Plant On the Highway 


MOVE MORE MATERIALS 
WITH LESS MANPOWER 


Heavier vehicle loading means you move more mate- 





rials with less manpower—less equipment—in less =| 

time. With Vickers Hydraulic Steering you can do /, bi 

this and also improve maneuverability and reduce LI ICKE R$ 

operator fatigue. = 
Vickers Steering Booster on lift trucks, loaders, POWER STEERING 


off-the-road trucks or any wheeled cargo mover 
supplies all the front wheel turning effort and absorbs Engine-driven Vickers 
Baianced Vane Purp 


: E : supplies the power for 
easily and precisely as a passenger cor... provides steering. 


for the extremely short turns and precision control in 


all the steering shock. The heaviest veliicle steers as 


restricted areas which saves real time. 

Sefety is improved with all steering shock trans- 
mitted to frame . . . the wheel cannot be snapped out 
of the driver's hands under any conditions. Drivers 
are less fatigued, more alert, able to operate 
efficiently for longer periods of time. 

Get the facts on Vickers Hydraulic Power steering 
-+. write for new Catalog M-5100. 


ICKERS Incorporated 
DIVISION OF THE SPERRY CORPORATION 
1454 OAKMAN BLVD. + DETROIT 32, MICH. Ash for 
ic oti ineering Offices: ATLANTA 
CHICAGO (Metropolitan) © yr - ——7 pw — 4— . pareort NEW BULLETIN 
HOUSTON © LOS ANGELES (Metropolitan) © NEW YORK (Metropoliten) M-5100 
PHILADELPHIA © PITTSBURGH © ROCHESTER © ROCKFORD 
ST. LOUIS © SEATTLE * TULSA © WASHINGTON © WORCESTER 
4503 
ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 19217 


Propuct Ewcrrerinc — Aucusr, 1951 225 





The Swing 
is to 


Durakool 
a dependable 


10 YEAR SWITCH 


Steel-clad with mercury to mercury contacts, the 
Du akool hydrogen filled switch is performing 
with sensational dependability. 
%& Millions of contacts without a falter 
% Positive “Make and Break” contact action 
% Withstends high temperatures 
% No deterioration in storage 
% Seven new models—i to 65 amperes 
%& Smoller in size. increased capacity 





lure SWITCHES 


See Telephone Directory fo: Local Distributor or 
write 


Durekool, inc Elkhart, Indiene 


EXPERIENCE 

IS YOUR ASSURANCE 
OF QUALITY WORK 
AT A LOW COST 





Design Engineers have found Littleford’s ex- 
perience in shearing, flame cutting, punching, 
bending, rolling and welding plate and sheet 
metals a great boon in developing new prod- 
ucts. Fabricated Weidments by Littleford have 
found a place in almost every industry. Engi- 
neers know too thet Littleford fobficates with 
unerring precision and assumes a definite re- 
sponsibility for the quality of the finished prod- 
uct. If you have a Weldment problem and wont 





this Littleford experience and ‘‘know how’ to 
work for you, send blueprints for an estimate 
of cost or write for the Bulletin on Littleford 
Weldments. 


FABRICATORS OF PLATE AND SHEET METALS 








UTTLEFORD BROS., INC. 
506 E Peurl Street, Cincinnati 2, Chico 





Sans, Souct 





Ad Libbing by the Editor 


A couple of weeks ago at a press 
party put on by Curtiss-Wright, a 
small group of editors started an in- 
formal “discussion” concerning the 
education and training of heads of 
companies. One of the fellows, ob- 
viously from an arts’ college, posed 
the question, “How do you explain it 
that you rarely find engineers in top 
administrative jobs?” 

Now this fellow was perfectly sober 
when he posed the question. Further- 
more, he was the olin of an indus- 
trial magazine. However, our host, 
Mr. Patrick J. Hurley, the president 
of Curtis-Wright, happens to be a 
graduate of mechanical engineer and 
all of his training and experience has 
been in engineering design and pro- 
duction. When this fact was brought 
up, the fellow who posed the question 
got a little red in the face and of 
course came back with the old gag, 
“But that is a special case.” 

If we were to make a list of the 
top management personnel in our 
great industrial enterprises, we would 
find that most of them are men with 
engineering training and experience 
Cleo Craig, the newely elected pres- 
ident of A.T.&T. is an engineer by 
training and experience. In fact, the 
majority of the operating heads of 
the companies that comprise the Bell 
system are men who have been trained 
in engineering and who have come 
up through the operating departments 
In the steel industry, we have such 
names as Tom Girdler of Republic 
Steel, and Eugene Grace of Bethlehem 
Steel, both engineering graduates and 
men who have come up from the op 
erating departments. It has been said 
that 80 percent of steel company ex- 
ecutives are engineers. Hundreds of 
names of engineers now in top execu- 
tive positions could be listed 

One thing that I have noticed re- 
peatedly is that the company officers 
who have had an engineering back- 
ground and who have come up through 
the operating side of the business 
seem to know more about it. In fact 
they do. They can understand, by 
virtue of their engineering training, 
the production problems and design 
problems of the industry. The old 
gag that an engineer is not a good 
business man has always been a lot 
of “bunk” and the steady growth in 
the number of engineering executives 
proves it j 


Of course, there is another slant 
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Sans Souci continued 



















to this whole situation. Back in the 
old days, fifty or seventy-five years 


ago, the fund of engineering knowl- 
great, that any man who is not trained 
of one company that had a very ex- 
Such tremendous — was put upon 


edge was so small that it really did Electric Resistance 
in the field is at an extreme disadvan- 
cellent piece of equipment. They were 
the engineering department that they 
were practically forced to change from 
grey iron castings to sheet steel con- 


not require top engineering ability to WELDED 
tage in attempting to administer the 
pioneers in the development of this 
struction. Unfortunately, the parts 


operate many of our plants. That pic- 

operations. 

type of machine and they produced 

concerned were subjected to heavy %' to 4’ 0. D. 9 to 22 gauge 


ture has been changing and today is 
When Salesmen Dominate a C__ i 
a very high quality product. They 
corrosion and erosion against which SQUARE-RECTANGULAR Wi ‘ 
the cast iron performed beautifully. e 
V4" to 2” 20 gauge, 1” to 2%", e e 
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our history. Science and engineering 

has reached such tremendously high 

levels, the fund of knowledge is so 

department dominated in many of our SN Cs _ 

companies. Only too often the results 

would be disastrous. I am reminded 

— 

’ the field. Then there came a day when | nally \ 

the sales department insisted that the rs 
cost of the product had to be reduced. 








changing more rapidly than ever in 

There was a time when the sales 
were recognized as great leaders in 
Not so the sheet steel. 











. : 14, 16, 1 e 

The sales department was so anxious 2 y 16, 18 goug We rolled up our sleeves before and the whol 
to get the cheaper product on the ‘arbors 1010 to 1025 world was amazed at the miracle of America 
market that they would not tolerate production. Now we're at if again a 
a long test period. As a result, thou- . 3 Michigan is proud to be doing its share in thi 
sands of units were sold and within Michigan Tubing great defense effort. 
a year of use the sheet steel parts dis- has uniform strength, weight, duc- Michigan electric resistance welded st 
integrated. The company was forced tility, 1. D. and ©. D., wall thick- tubing found its way into numerous product 
to redesign back to the original con- ness, machin~bility, and weld- for ine armed forces during World War ll, such 
struction, but in the meantime lost the ability.tcar fanged, expanded, as automobiles, trucks, incendiary bombs, 
cream of their business. There are tapered, swaged, beaded, ups>t, and airplanes. Another use was invasion line 
innumerable examples of operations Rattoned, forged, spun closed, tubing. Design simplification and odapte- 
of that kind wherein an opinion of Guted, and welled. Aveliahie tn « bility, q for ec I and 

8% wide range of ince, shapes and faster production, were among the reasons 
non-technical top management per- wall thick tanta ti h atin 
mitted the non-technical sales depart- »' OL Oe eee pera mone, 0 
P Michigen or Cermed and machined Michigan tubing. 

ment to almost put the company out in your own plont. 45 


of business. Sometimes it is a case As we “do it again” during the present 


of an error of omission and sometimes en” solomon bevanalios to vest aaa 4 
. it is a case of an error of commission Su ote ota oa ho of prac its 
But usually they are errors that a Ca . oe y “eo 
y y n Consult us for engineering and use, whether for defense or consumer items. 
engineer would not make. technical help in the selection of 





Coming to the question of doing tubing best suited to your needs. 
things in different ways, I am re- b 

- minded of the young fellow in a | 
shop who was continually proposing 
another way of doing an operation. ayiii! TU 3 PRODUCTS CO. 
Once in a while his suggestion was 
really good, but usually his proposed 
change did not have any appreciable More Than 30 Voors in the Buslosss 

value to it. His boss finally got fed 9450 BUFFALO STREET * DETROIT 12, MICHIGAN 

up with his suggestions, so one day | | FACTORIES: DETROIT, MICHIGAN © SHELBY, OHIO 















DISTRIBUTORS: Stee! Sales Corp., Detroit, Chicago. St. Lewis, M lis ond M “ 
Miller Stee! Co., inc., Hillside, N. J.-C. L. Hyland, Deyten, Obie a a ——_ Portiend, Oregon 
Jamas J. Shannen, Milton, Mess.-Service Stee! Co., Los Angeles, Collf.Americen Tubular & Stee! 

Products Co., Pittsburgh, Pa.—Strong, Carlisle & Hammond Ce. Cleveland, Ohie-—-Glebe Supply Co. 

Denver, Colerede-W. A. McMicheels Co. Upper Derby, Pa.—A. 1. Fitzgibbons Co., Buffale, N. Y 








Sans Souci continued 


IF YOU DESIGN FOR AIR OPERATION 
YOU'LL- WANT T KNOW MORE when Bill suggested another inconse 


quential change in the operations, the 
boss said to him, “Bill, it is about 
ie’ five hundred feet from here to the 
AIR CYLINDERS o> entrance. We have about sixteen 
} ; aisles. Tell me, how would you go 

from here to the entrance?” 

Bill looked kind of puzzled and he 
said, “Well I would go down this 
aisle and turn to the right and then 
at the end of that aisle I would find 
the door.” 

“Well”, said the boss, “I would 
go down the other aisle and turn to 
the left and I would get their just 
about the same time. And further- 
more there are about twenty other 
ways of walking from here to the 
entrance and no matter wi*"h way 
you took you would get there in about 
the same time. And if you did get 
there thirty seconds sooner, what is 
the difference? That is the way it 
The Only AIR Cy LINDERS is with many suggestions. They don’t 

- propose a substantially better way of 

With All Controls Built in doing the job, they merely suggest a 

; : different way of doing it. We are not 

H*.. are Air Cylinders so different in design that they have interested in just being different. We 
become known as the Bellows Air Motors. They are not rotary are interested in getting out produc- 
motors but double-acting, reciprocating, cylinder-type power units. tion. If we are going to keep on 
Four-way directional valves and separate speed control valves for changing merely for changing sake 
advance and retract strokes are built in. Only one air connection is we will not get the production we 
needed, which can be flexible hose. would get if we just kept on going.” 





In manually controlled models (BM Series) the directional valve is That little instance made a big im- 


pression upon me because I have seen 
the same thing happen so many times. 
Men get the obsession of being 
; fancy" about doing the job. Just 
In electrically controlled models (BEM Series) the Air Motor is like Pat and Mike who were pushing 
equipped with the built-in Bellows Electroaire Valve, actuated by wheel barrows. When Pat's attention 
low voltage solenoids. The Electroaire Valve wili operate at high was called to the fact that his brother 
speeds all day without discernible hum, pounding or overheating. Mike handled three loads to his two, 
In fact, the solenoids are guaranteed against burnout. Pat came back with the remark, “Yes, 


Bellows Air Motors are made in bores of 114”, 134”, 214”, 354” but he is not as fancy as I am.” 
and 41/7”, in any stroke length. inatiia Of course, the other extreme is the 


’ ho insists that the old way of 
Write for New Bulletin — Complete description ye thee a a 
iy Mibtane andl etey Nitin ala ap naval = —- doing it is the only way of doing it. 
technical data, wiring diagrams, dimensions, application detail, Such individuals operate on the basis 
etc. Ask for Bulletin CL-30. Address: The Bellows Co., Dept. of empirical formulas and traditional 
PE 85] 222 West Market Street, Akron 9, Obio. concepts. But it is highly significant 

that many of our greatest develop- 

ments appeared to be impossible until 


HYDRAULIC CHECKING some great mind that refused to be 


restricted by the existing limitations 


OF AIR POWER ey of knowledge developed the neces- 


sary new knowledge and brought a 
peel erat Groner vs re ee new idea to fruition. The world owes 
ie ¢~ . 

gives the smoothness of hydraulic operation to . much of its material progress to the 
air-powered equipment—but keeps the speed, “ae men who did not know any better 
flexibility and economy of air-operation. The Hydro- , than to do the things that everybody 
ye qvelichie for use wit @ aeons “Canesatiod. P said could not be done. Fulton and 
. er evices or may insta to regulate an his steamboat, MacCormick i 
control the piston movement of standard Air Cylinders. r et rm Wright won gy 


Marconi, and a long list of other il- 

B 11 lustrious men are beautiful examples 

sBak- Se Ows ‘Orer of pioneers who stuck to their con- 
AKRON 9, OHIO victions, risked all and won—a little 

FIELD ENGINEER OFFICES IN ALL PRINCIPAL CITIES for themselves and much for man- 


kind —G.F.N. 


operated by a lever adjustable to work from practically any angle 
in any plane. It may be operated by hand, linked to a foot pedal, or 
mechanically synchronized to a moving machine element. 
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The only “s | 


miniature ..- where size and high rating 


snap switch come to terms with cost 


In no other small snap switch can you find the same ideal 
combination of important qualities. New design 
principles, found only in TYNISWITCH, permit high 
load switching in small spaces . . . and at minimum 
cost. These outstanding advantages are a pleasant 
surprise to designers heretofore compelled to use 
switches much larger or more expensive. 
You have your choice of a variety of standard 
stock models. Or TYNISWITCH engineers will 
develop new models for particular applications. Tiiis 
specialized service offers an economical solution to 
your most difficult switching problems. TYNISWITCH 
dependability has been firmly established by thorough tests. 
Take advantage of these new benefits. 
They’re your assurance of the best switch value for 
your money. Write for complete details. TYNISWITCH 
Division, The Sessions Clock Company, 
101 East Main Street, Forestville, Connecticut. 
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«© Benes &.SreatTON 


FACTORY 
SUPERVISED 
SERvice 


Preferred power on portable power saws — the world’s most widely used single- 
cylinder gasoline engines on hundreds of kinds and types of machines, tools, 
appliances used by industry, construction, railroads, oil-fields, and on 
equipment for farms and farm homes 


@rvcvorm through years of building the right 
power for the toughest service, Briggs & Stratton 
single-cylinder, 4-cycle, air-cooled gasoline 
engines assure the best in performance, long life, 
economy. Briggs & Stratton Corporation, 
Milwaukee 1, Wisconsin, U.S. A. 


——_———. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 
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MEETINGS 





August 13-15 

SocieTy OF AUTOMOTIVE ENGI 
NEERS—West Coast Meeting, Olympic 
Hotel, Seattle, Wash. 


August 20-23 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS—Pacific General 
Meeting, Portland, Oregon 
August 22-24 

INSTITUTE OF RADIO ENGINEERS 
Western Convention and Seventh An 


nual Pacific Electronic Exhibit, Civic 
Auditorium, San Francisco, Calif. 


August 27-30 


ILLUMINATING ENGINEERING SO 
cieETY—Hotel Shoreham, Washington, 
D.C. 

August 29-31 

PaciFic ELECTRONIC EXHIBIT 

Seventh Annual Exhibit, San Francisco 


Civic Auditorium, San _ Francisco, 
Calif. 


August 29-Sept. l 
SCIENTIFIC APPARATUS MAKERS 
ASSOCIATION—Summer Meeting, Lab- 


oratory Equipment Section, Northern- 
aire Hotel, Three Lakes, Wisconsin 


September 2-7 
LeipziG Fair—Leipziger Messeamt, 


Leipzig Cl, Platz des Friedens 8, 
Deutsche Demokratische Republik 


September 4-7 
AMERICAN MATHEMATICAL  So- 
cieTY—Fifty-Sixth Summer Meeting, 


University of Minnesota, Minneapolis, 
Minn 


September 10-13 


SociIETY OF AUTOMOTIVE ENGI 
NEERS—Tractor and Production Fo- 
rum, Schroeder Hotel, Milwaukee, 
Wis 


September 10-14 


INSTRUMENT SOCIETY OF AMERICA 

Sixth National Instrument Confer- 
ence and Exhibit, Sam Houston Coli 
seum, Houston, Texas 


September 26-28 

AMERICAN SOCIETY OF MECHAN 
ICAL ENGINEERS—Fall Meeting, Hotel 
Radisson, Minneapolis, Minn 
October 8-12 


NATIONAL HARDWARE SHOW 
Grand Central Palace, New York. 
N. Y 
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ENGINEERING 


ABSTRACTS 





Sintered Wrought 
Molybdenum Metal 


Abstracted from “Some Properties of 
High-Purity Sintered Wrought Molyb- 
denum Metal at Temperatures up to 
2400 F”, Technical Note 2319, National 
Advisory Committee for Aeronautics, 
Washington, D. C. 

THE PRESENT NEED FOR ENGINEER- 
ING MATERIALS having satisfactory 
mechanical properties at temperatures 
in excess of 1800 F has necessitated 
thorough investigation of all promis 
ing materials. Although the element 
molybdenum is a tough, dense, refrac- 
tory metal with a melting point of 
about 4750 F, it has never been con 
sidered suitable for use at elevated 
temperatures, in other than a vacuum 
or controlled atmosphere, because of 
its poor oxidation resistance. Recently, 
however, coatings have been devel- 
oped that protect molybdenum from 
oxidation at elevated temperatures 

Since few data are available on the 
properties of swaged molybdenum rod, 
an investigation was started at the 
NACA Lewis laboratory to determine 
some of the mechanical properties, in 
the temperature range of 1800 to 
2400 F, of swaged molybdenum rods 
and rolled plate. 

This report includes only metal 
fabricated by the following powder- 
metallurgy method: Pure mo 9 eee 
powder is cold-pressed into bar com- 
pacts and then sintered in a reducing 
atmosphere at temperatures near the 
melting point of the metal. The sin- 
tering is followed by hot swaging and 
drawing or rolling. Swaging and other 
reduction methods, performed hot, 
are supposedly done at a temperature 
below the recrystallization temperature 
of the material and therefore impart 
beneficial cold-working effects to the 
metal, which result in high strength 
and ductility at room temperature 

The investigation included the fol- 
lowing parts: (1) The high-tempera- 
ture tensile properties as influenced 
by swaging, recrystallization, and ten- 
sile “test-section” area of swaged bars; 
(2) Stress-rupture strength for 100- 
hour life at 1800 F of a 4 in. dia 
swaged bar; (3) The types of frac- 
ture in these tests; (4) the directional 
properties of rolled plate 

Commercially pure sintered wrought 
(“‘as-swaged’’) molybdenum possessed 
tensile strength and ductility 
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in Carbon but 


diam onds 


BRUSHES FOR ALL ROTATING ELECTRICAL 


EQUIPMENT 


CONTACTS BATTERY cannons gH atanine MATE- 


RIALS @ BRAZING FURNACE BOATS % CARBON 
Pites QZ cutcu RINGS wri CONTINUOUS CAST- 


ING DIES ry DASH POT PLUNGERS fj ELECTRIC FURNACE 


CARBON, GRAPHITE and PRECIOUS METAL 


HEATING ELEMENTS eee 


4, 
GLASS mowos Gp MERCURY ARC RECTIFIER anoves &) 


METAL GRAPHITE CONTACTS ied POWER TUBE ANODES 


FRICTION SEGMENTS > 


RAIL BONDING MOLDS & RESISTANCE WELDING and BRAZ- 


ING TIPS Qby SEAL RINGS (for gas or vavie ()) SPECIAL 
MOLDS and ons TROLLEY and PANTOGRAPH SHOES 


WATER HEATER and PASTEURIZATION cuectnoves g@PANovts 


FOR ELECTROLYSIS WELDING CARBONS, et< 


a3 ~~ 
=a y BARGER Dopp... 


STACKPOLE CARBON COMPANY 
St. Marys, 








é > a Bes | ' , | Engineering Abstracts continued 

‘ “e 2 © Se comparable with or higher than other 

til > proposed high temperature materials. 

7 # . . F At 1800 F, the short-time tensile 


strength varied between 25,310 and 
33,670 psi. At 2400 F, the tensile 
strength varied between 13,070 and 
SIMPLY 26,100 psi, depending upon swaging 
variables and whether the evaluation 
temperature was above or below the 
recrystallization temperature 
At 1800 F, the stress for the 100- 
hour stress-rupture life of as-swaged 
molybdenum was approximately 19, 
300 psi, which is higher than that of 
other proposed high temperature al 
loys. The stress for 100-hour life of 
recrystallized molybdenum at 1800 I 
was 10,000 psi approximately. 
Recrystallization lowered the ten 
sile strength of molybdenum at all 
temperatures. Recrystallized metal was 
quite ductile at elevated temperatures 
but extremely brittle at room tem 
Shims stamped from brass or steel perature. 
LAMINUM® look and act like solid metal Swaging from 38 to 96 percent 
but they peel off in .002” (or .003”) layers. ingot area reduction has little effect 
on increasing the room temperature 
and the elevated temperature tensile 
strengths, but had a pronounced ef- 
fect upon lowering the recrystalliza 
Provide great. ac- ' tion temperature 
curacy yet allow ‘ No counting The effect of tensile specimen “test 
easy machining iF section” cross-sectional area upon the 
tolerances 2 iltimate tensile strength was aeg- 
ligible 
As-swaged molybdenum exhibited 
by simplifying a transgranular failure under tension 
your spacing ad- at all temperatures at which “effec- 
justments tive” recrystallization did not occur 
Recrystallized metal exhibited an 
intergranular failure at room tempera 
Reduce lath» time; / ture; from 1500 to 2000 F the frac 
no standb, ma- No miking ture was predominately transgranular; 


chine required dur- ~ and above 2000 to 2400 F the frac- 
ing assembly . 





Speed production 
No stacking 





ture reverted to the intergranular type 
Rolled plate } in. thick possessed 
definite directional properties. The 


tensile strength in the transverse di 





Adjustments right Precision cut to 
at the job by peel- \ ) your exact specifi- 
ing laminations E cations, with care- rection was 10 to 15 percent higher 
with a penknife ful quality control than that in the longitudinal direction 


at all evaluation temperatures below 
the recrystallization temperature. Duc- 





| seve production time! Shims ore more important now than ever! tility in the longitudinal direction was 
SEND TODAY fe our Engineering Data File almost double that in the transverse 
direction at elevated temperatures 
Molybdenum from two manufac- 
turers possessed considerably different 
prope rties 


FOR 


High-Chromium Coating 
Protects Ceramal 


Abstracted from National Advisory Com- 


LAMINATED SHIM COMPANY, Inc. mittee for Aeronautics, Technical Note 


2329 by Dwight G. Moore, Stanley G. 
1408 UNION STREET GLENBROOK, CONN. Benner and William N. Harrison. 


IN AN EFFORT TO RETARD OXIDATION 


CUSTOM SHIMS STA MPINGS SHIM STOCK | at high temperatures of a ceramal con- 


taining 80 percent titanium carbide 
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Many outstanding manufacturers of 
heavy duty presses in every field have 
standardized on Oilgear tried and proven 
“Fluid Power’’ pumps, cylinders ard 
valves. 


Oilgear systems provide an adjustable 
working pressure to suit the work per- 
formed ...a variable ram speed... 
automatic reduction of pump stroke and 
power input when pre-set pressure is 
reached... maximum pressure indefi- 
nitely without excessive heating or power 
loss. Low maintenance cost and high 
efficiency coupled with use of power only 
in proportion to the resistance of the 
work make their operation very econom- 
ical. Simple, semi-automatic or full auto- 
matic controls are easily applied. 


You get controlled, variable high speed 


for closing and opening press. You can 
vary the force to suit the material proc- 
essed. You save a high percentage of 
power and reduce heat and wear during 


PRESS MANUFACTURERS INSIST ON g 


OILGEAR FLUID POWER | 


the curing time. Your Oilgear system will 
be simple, easy to install, and trouble- 
free. Investigate these and other oper- 
ating values inherent in Oilgear pumps, 
cylinders, and valves. They have proven 
successful for over a quarter century on 
tough applications. 


Write for data on typical Oilgear time, 
labor and money savings...on hot 
plate, molding, forming, straightening 
and other types of presses used through- 
out industry. THE OILGEAR COMPANY, 


1571 W. Pierce St., Milwaukee 4, Wis. 


FOR POWER 
lo do the job 
FOR CONTROL 
‘00 do Ath 


FOR PERFORMANCE ‘ 
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Standard one-way variable delivery 
pump, type 0.P. Automatic pressurs une 
loading control, direct-connected elece 
tric motor, mounted on reservolr base. 









Solenoid Contactors 


eee A-€ or D-€ eee multi-pole 


construction ...many more uses 


Now you can get fast, positive, consistent operation on 
a wide range of load and control circuits .. . from the finest 
design of solenoid contactor on the market. 

This new Size O a-c contactor brings Ward Leonard’s 
line of solenoid contactors into the 15 ampere range. And 
it comes with as many as 5 poles. Double-break silver 
contacts may be interchanged to form normaliy-open or 
normally-closed contacts as desired. 

Operating coils are interchangeable with Size 1 con- 
tactor coils. Available also with d-c “power plants”. 

Write for Bulletin 4458. WARD LEONARD ELECTRIC 
co., 63 South Street, Mount Vernon, N.Y. Offices in 
principal cities of U. S. and Canada. 


WARD LEONARD 
ELECTRIC COMPANY 
BR eral EE nyintored, Contiols Since (892 
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Engineering Abstracts continued 


and 20 percent cobalt, a protective 
ceramic-metal coating was developed. 
This coating was designated A-479M 
and contained 80 percent by weight of 
chromium powder and 20 percent by 
weight of an alkali-free frit. It was 
prepared as a water suspension (slip), 
containing the powdered frit and pow- 
dered metal with clay as the floating 
agent. This suspension was applied to 
the ceramal by either dipping or spray- 
ing. After drying, the coating was 
bonded to the ceramal by firing at 
2,220 F for 10 min in a purified 
hydrogen atmosphere. 

The fired coating was hard, smooth 
and adherent. Microscopic examina- 
tion of sections cut at right angles to 
the interface showed the presence of 
a chromium-rich bond layer with nu- 
merous inetal particles of the coating 
welded to the se and to each other. 

Oxidation tests in air for 200 hr at 
1,800 F made with both coated and 
uncoated specimens showed that the 
effective thickness of an uncoated 
specimen decreased 0.0365 in. because 
of formation of oxide, while the coated 
specimen showed no significant de- 
crease. A thermal shock test made, 
after the 200-hr oxidation test indi- 
cated that the coating was equally as 
resistant as the ceramal to thermal 
shock failure. 

A deformation test, made on a bar- 
type specimen pressed from the coat- 
ing material, showed that a deforma- 
tion of 1.3 percent was possible with- 
out cracking at a temperature of 1,500 
F, thus indicating that the coating 
could be expected to creep with a 
ceramal turbine blade when operated 
at temperatures of 1,500 F or above. 

The various laboratory tests indi- 
cated that the A-479M coating would 
greatly prolong the life of an 80- 
percent titanium-carbide and 20-per- 
cent cobalt ceramal turbine blade 
under operating conditions of 1,800 F. 





How to Capture 
Foreign Markets 


AMERTOOL SERVICES, a cooperative 
organization of 14 American machine 
tool companies formed to serve Latin 
American industry, has issued a cat- 
alog in Spanish describing machine 
tools offered by the member com- 
panies. Each description includes art- 
work, basic dimensions and specifica- 
tions for the machine. 

Copies are available from the Cin- 
cinatti Milling Machine Co., Tech- 
nical and Service Publications Dept., 
Cincinnati 9, Ohio. 
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OUR 
READERS 


SAY 





May Locomotive Write-Up 
In Error 


To the Editor 


Since your magazine is always so 
meticulous in the accuracy of its re- 
porting, I feel sure that you would 
like to have your attention called to 
errors which appeared in the May, 
1951 issue 

On page 109, in the resume of 
the railroad art, it is stated that the 
Baltimore & Ohio has had three steam 
turbine electric locomotives in pas- 
senger service for some time. Actually, 
these locomotives were purchased by 
the Cheasapeake & Ohio Railroad, 
and they have subsequently dis- 
mantled. 

In the reference to the Westing- 
house oil-fired gas turbine locomotive, 
it is stated that this has been in ex- 
perimental service on the Pennsyl- 
vania Railroad. Actually, the locomo- 
tive operated on the Union Railroad 
in pusher service, and it was then 
moved to the Bessemer and Lake Erie 
Railroad, where it was used in ore- 
hauling service. A failure of the 
turbine blading in one unit has been 
repaired, and the locomotive is now 
being operated on the Pittsburgh & 
Lake Erie Railroad, using residual 
fuel oil. 

Reference to the General Electric 
Locomotive states that it had been 
in experimental long-haul freight serv- 
ice on the Santa Fe. Actually, this 
service was on the Union Pacific. 
The article goes on to say that the 
Santa Fe alone has placed orders for 
20 locomotives. The fact is that the 
Union Pacific has ordered 10 loco- 
motives. —JOHN I. YELLoTT 

Director of Research 
Locomotive Development Committee 


Ed—We’'re appalled. it was sloppy 
reporting. Thanks for correcting us. 


Reprints Available in Swedish 
To the Editor: 

You may recall that quite a few 
months ago I checked with you re- 
garding the possibility of obtaining 
Mc raw-Hill’s permission to reprint, 
in translated form in a Swedish pub- 
lication the editorial “Which Retain- 
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LITTLE LAMPLIGHTER 
PACKS BIG WALLOP 


with help of Ward Leonard's 
“Mighty Midget“ 


The “lamp-lighter” is an automatic photo-electric con- 
trol fur street lights. 

The “mighty midget” is a Ward Leonard heavy-duty 
midget relay. 

The control manufacturer had space limitations, but 
needed high current capacity. The relay has high capacity 
and is small. 

Customer reports “excellent results—no sacrifice in 
performance due to smaller size”’.* 

That’s Ward Leonard “result-engineering”—problems 
turned into perfect performance hy the proper selection 
or adaption of electric controls. Write for relay catalog. 
WARD LEONARD ELECTRIC CO., 63 South Street, Mount 
Vernon, N. Y. Offices in principal cities of U. S. and 
Canada. 

*Tabet Manufacturing Co., Norfolk, Va. 


WARD LEONARD 
ELECTRIC COMPANY 
i24 cule E ngintored. Contiols Since 1892 
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Rubber Parts molded for Mounts that 
ISOLATE 


VIBRATION 


ACUSHNET molds rubber parts, designed by customers’ vibration 
engineers, for use in Mounts and Pads that isolate vibration or suppress 
noise and shock. We mold parts, to order only, for many leading manu- 
facturers of mounts and pads, and for automotive, aviation, electrical 
and original equipment manufacturers. 


ILLUSTRATED. Air-damped mounts for airborne equipment and military 
applications; Rubber-to-metal bonded motor mount required to withstand 
a 720° twist test; Isolation vibration pad for medium weight machinery; 
Featherweight mount for very light loads in delicate equipment; Disc type 
mount for mounting aircraft engines inside of hermetically sealed 

shipping containers; Spindle in- 
sulator for isolating vibration in 
textile spindles. 


Rubber Handbook 


PROCESS COMPANY sent on request 


New Bedford, Mass., U.S.A. 


Address all communications to 768 Belleville he. New Bedford, Mass. 
236 


Our Readets Say continued 


ing Ring?” that appeared in the Feb- 
ruary 1950 issue of Propuct ENGI 
NEERING 
I am now in receipt of a reprint of 
the translation and am attaching a 
copy for your files. You will notice 
that credit is givent to PRopuct ENa! 
NEERING and McGraw-Hill 
JOSEPH BLOOM 
Waldes-Kohinoor, Inc 


Ed—Would you supply reprints to 


our Swedish readers in this country 


This Month’s Unanswered 
Question: What For? 
7 

Reading your Propuct ENGINEE! 
ING for quite some time, I wonder 
whether you could furnish the ad 
dresses of the companies manufactur 
ing the following items 

1. Device to hear telephone cot 
versations the induction principle way 
which does not tap the wire, therefore 
does not produce the give-away clicl 
when a person start t 
conversation 

2. A small device called an “opera 
glass’’ which concealed in one’s hand 
and brought up to one’s ear enable 


the person to listen to even whisper 


S 
d 
words for quite some distance away 

I would be very grateful for help 
in locating these companies.—P. K 


Ed—We do not keep track of devices 
for tapping in on telephone lines or 
of such things as the “opera glass” 
which you mentioned in your letter 


Formula for 
Analytic Disk Design 
To the Editor: 

On page 252 of the 
number Mr. L. H. A 
Pa. poses the problem of 
which failed near the hul 

There are two possible solutions t 
his problem but neither one of them 
could be recommended without know 
ing more about the exact nature of 
the problem. If the disk is now made 
of cast iron, its life could be greatly 
increased by changing to a steel 
of approximately the same thickr 
Ordinarily steel has an endurance limit 
of two to four times that of cast 


disk 
ss 


iron as shown on the S-N diagrams 
such as the one in Fig. 14, page 427 
of Marks Engineering ndbook, 
Fourth Edition 

The second possibility is to change 
the design of the disk, if conditions 
permit. From his letter I conclude 
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YOU CAN STEP UP 
YOUR PRODUCTION AS MUCH- 


....WITH THIS SIMPLE, RUGGED, 
LOW COST AIR CYLINDER! 


The pressure for production is on! Manufacturers everywhere 
find it increasingly difficult to keep pace with the demands 
of the day. But there is a way—a brand new way requiring 
no addition to manpower, no addition to plant facilities. 
The answer? Remarkable Pendix-Westinghouse Robotair 
Industrial Controls. With their wide range of applications, 
Robotair controls offer you amazing improvements in pro- 
duction speed and economy through increased productivity 
of man and machine at unbelievably low initial cost. Robotair 
units are available as original equipment for machinery 
manufacturers or for easy installation on shop equipment. 
Send today for an informative booklet and find 
out how you can cut costs, speed production 
CHECK with Robotair! Address Bendix-Westinghouse 
THESE FEATURES: Automotive Air Brake Co., Dept. A, Elyria, Ohio. 


Frictionless FOR HOLDING, CLAMPING, BENDING, SWEDGING, STAKING, RIVETING 


Leakproof 


100% efficient for total life 
No oilers or filters needed 
Holding pressures up to 5000 Ibs 
Diaphragm has rolling action and 
exceptionally long life 
Made from high grade steel stamp- 
ing—all metal parts cadmium pleted 
' 


Chrome Molybdenum Steel Push Rod 


ne aastaaal aasianae THE INDUSTRIAL AIR CONTROL OF A THOUSAND USES 


% Eosily installed 
= _\) 


+ + +++ + eH 


REDUCES OPERATOR FATIG SPEEDS INSPE 
Four Rotochambers installed on the fix- Installation of Rotochambers on this water 
Bendix-Westinghouse Automotive ture in this spot welding operation re- test operation for engine castings elimi- 
Air Broke Company placed cumbersome hand clamps, saving nated hand operated fixtures, thereby 
Elyria, Obie time, greatly reducing operator fatigue. speeding inspection end cutting costs. 
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Our Readers Say continued 


that the disk is of uniform thickness 
and that the rollers remain at one 
point on the radii, for example, 12 in 
from the centerline of the shaft. If 
this is true the disk should be made 
heavier at the hub. Another possibil 
ity is to use several smaller disks in a 
construction similar to a laminated 
automobile spring 
As I see it the only formula that 
applies to this problem is the basi 
beam formula, M S 1/c, wherein 
M is the bending moment, //c is rec- 
tangular section modulus and § is the 
maximum stress developed 
Formulas for flat springs are de- 
rived from this fundamental relation- 
ship. For the formulas of many types 
of springs refer to Marks Engineering 
Handbook. Lioyp H. SEIDEL 
Northampton, Pa 


Here’s One Answer 
To the Editor: 


With reference to the problem on 
RADIAL CONTACT f the failure of rotating discs in Prop- 
ucT ENGINEERING, June 1951, p 252, 
the answer can be found in Mr 
Almen’s recent articles on reversing 
stresses and how to eliminate them by 
shot blasting. 

Shot blasting the disc surface where 
it joins the hub should reduce failure 
at this point to a negligible amount 

If the design engineers of this coun- 
try studied Mr. Almen’s articles and 
; ut into practice his principles of shot 
360° RADIAL CONTACT—Application of the operating ylasting critical areas, not only would 
pressure at the maximum diameter results in the greatest failures be greatly decreased but there 
operating torque. would be savings of thousands of tons 


f steel and other metals 
AXIAL CONTACT— Fawick design provides uniform- | ° | B FisHer 


pressure, constant-velocity contact between the full Waukesha, Wisce 
width of the friction shoes and the drum. 











SHOCK ABSORPTION — 
SHOCK ABSORPTION—Operating torque is transmitted ——s —_ 
through the flexible rubber tube, dampening shaft Who's on First: 
vibrations and cushioning peak load shocks. To the Editor 


aL 


CONTROLLED TORQUE—Variation of operating pres- I was extremely interested in the 
sure makes sensitive control of applied torque possible. editorial roundup in your May number 
Peak overload protection is assured at a selected air | and think it is the most comprehen 
pressure. sive job of its type I have ever seen 
in print 

FAWICK AIRFLEX COMPANY, INC. However, I was puzzled on your 
9919 CLINTON ROAD «+ CLEVELAND 11, OHIO article on the aircraft engine field 
since it discussed only Curtiss-Wright 
engines and the British Armstrong 
Siddley engines which have been pur 
chased by Curtiss-Wright. As you 
undoubtedly know, the Allison divi 
sion of General Motors, General Elec- 


, tric Corp., Westinghouse and Pratt & 
For specific information Whitney Aircraft, are all very much 
on all advantages of e eC | a part of the aircraft engine | 
. . d d aircra ny y 
Fawick Industrial Clutch / UT, i ages mene 


CONTROLLED TORQUE 





pir ng gg in this country and have developed 


both turbojet and turboprop engines 


land, O., for Bulletin 300, INDUSTRIAL cL ES AND BRAKES The British superiority in the jet air 


tothe Main Office, Cleve- 
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Baker-Perkins Dough Divider Black-Clawson Paper Cutter Thos. L. Green Cracker Embossing Machine 


Blakeslee Vertical Mixer Thos. L. Green Cutting Machine 


LEWELLEN 


Control. 


GIVE YOU THE SPEED YOU WANT... WHEN YOU WANT IT! 


“At what speed should my machine run?’’ No manufacturer 
has the answer. 


Here, then, is a universal problem. Get this important fact: There 
is no machine which always operates at its highest efficiency at a fixed 
speed. In every production process, many factors are variable. ‘There 
is no such thing as uniform material, constant temperature, constant 
humidity or constant moisture content. But all ox ariables can be 
compensated for by providing accurate speed control on the machine 
or process. Alert design engineers know these conditions and are in- 
cluding Lewellen Variable-Speed Controls as an integral part of their 
machines. Thus, the act of making production machines really efh- 
cient is not left to users. Illustratea on this page are only a few well- 
known machines which include Lewellen Variable-Speed Controls 
in their design. 


Our engineers have had fifty years experience in the design and 
manufacture of variable-speed controls, and in assisting in the adop- 
tion of Lewellen Controls to every type machine and process. Lewel- 
len Controls are available in a hundred standard types and sizes. 
Hundreds of special problems have been solved in order to meet 
machine dimensicns and various machine conditions. This is our 
business. We bave no side lines. 


Production machines the country over now include more than 13,909 
Lewellen Variable-Speed Controls. How is that for proof? We want 
to work with you. Tell us your problem! 


LEWELLEN MANUFACTURING CO., COLUMBUS, INDIANA 


VARIABLE sreEeTe CRC ee es 
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MGHER EFFICIENCY 


with light aircraft oils or heavy industrial oils 


SIZ DENISON | 
97%) wrve High-Pressure, High-Volume 
PUMPS for All Circuit Needs to 5000 psi 


Here's high-pressure, high-volume efficiency on a wide range of 
ruggedly built pumps. They feature complete hydraulic balance 
that eliminates the use of thrust bearings . . . simplified con- 
struction that requires fewer parts . . . exclusive axial piston 
design that assures longer, maintenance-free service, and man) 
other advantages. 


Denison HydrOILic Pumps include constant-volume and var- 
iable-volume types for all circuit requirements up to 5000 psi, 
with volume delivery capacities ranging from 2 to 35 gpm. 
Variable-volume types are available with stem, handwheel, or 
compensator control. A choice of face, flange or foot mountings 
is offered on all of these pumps. 


Increasing demands for modern high-pressure systems, and 
the resulting need for compact hydraulic units built to withstand 
long, hard high-pressure operation, have led to the wide prefer- 
ence for Denison Pumps. 

The tougher the job, the quicker you discover the advantages 
of Denison HydrOILic Pumps, developed through 25 years of 
experience in designing and building oil-hydraulic equipment 
exclusively, Put these advantages to work in your hydraulic cir- 
cuits — for either intermittent or continuous service. 


Write today for full details on pumps to fit your needs. 


The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 


Our Readers Say continued 


craft engine business evaporated early 
this year, and they are now definitely 
behind in the new generation of axial- 
flow turbines that are now going into 
production in this country 
If you are interested in further de 
tails of how the American engine in 
dustry has finally overtaken the Brit 
ish lead, we would be glad to supply 
them, along with the names of the 
people at Allison, General Electric 
and Westinghouse wno could further 
fill out the picture-—Rosert B. Hot 
Pratt & Whitney Aircraft 


Ed—We have also taken to task by 
Kelly Johnson, Associate Chiet 
Engineer at Lockheed about that same 
article 

Unfortunately, the plain facts are 
that so far as we can determine, the 
British have had these Armstrong 
Siddley engines in aircraft for some 
time. While Westinghouse has an 
nounced a gas turbi engine with 
presumably a thrust capacity of 10 
000 Ib, and some of the other com 
panies also have announ ed such de 
velopments, so far as we can deter 
mine, (1) none these very large 
engines are as t m aurcraft, (2 
we can find out practically no details 


out any of them 


Design Calculations 
To the Editor 

We are writing to inquire if it 1s 
possible to obtain the following tear 
sheets published in the June issue of 
Propuct ENGINEERING: (1) Buckl 
ing Strength of Rectangular Sandwich 
Panels by N. J. Hoff (2) Chart for 

the Resolution of Angles 
J. BARANOWSKI 
Tuttle & Kift, Inc 


Tearsheets are on the way to you 


Higher Cutting Speeds 
To the Editor: 

Your May 1951 issue of PRopUCT 
ENGINEERING contains an article by 
Mr. R. J. S. Pigott entitled “The State 
of the Art in Design.” 

On page 103 he has a paragraph 
headed “Cutting Speeds Doubled” in 
which he mentions having “produced 
tool life 5 to 20 times what we have 
been getting.” 

We would appreciate it if you 
would direct a copy of this letter to 
Mr. Pigott’s attention with the object 
of having him send us further infor- 
mation on this sul ject 

We are specifically interested in 
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Uur Readers Say continued 


machining steel cartridge cases from PACKAGED Pi W, 

30 steel using carboloy tools 

A. P. BRIETZKI 0 Eke 
thern En ving & Mfg. ¢ 

Ed—Your letter has been forwarded iM pressure capacities from 400 to 5000 gsi 


to Mr. Pigott for comment. However, 
it is our understanding that this de 
velopment while having been proved 
out over a period of time is still being 
held up by Gulf Development L abora 
tories for policy reasons 


Turnbuckles 
To the Editor: 

Please accept our sincere apprecia 
tion for your excellent write-up on 
our Quick Connecting Turnbuckle, 
your May issue. The article was very 
well written and described our item 
extremely well. We are a new or 
ganization, and articles such as yours 
are very helpful and encouraging 
Thank you again 

G. F. DEIBEL, MANAGER 
R &D Turnbuckle 


June Issue : — DENISON 
To the Editor Pumping Units for anil ica 
The June issue of your PRODUCT 


ENGINEERING has again many inter- Highest Efficiency on Every Type of Circuit 


esting articles, and I would appreciate 
copies of tearsheets of four of them 
for my library, as follows: (1) Syn- 
thetic Rubber O-Ring Seals; (2) 
Tooth Contact Layouts for Spur and 
Helical Gears; (3) Further Examples 
of Calualating with Graph Paper; 
(4) Hinges for Fastening Structural 
Parts. —T. R. SCHULZ 

The Symington-Gould Corp. 


You get extra tuggedness and efficiency plus lowest operating 
costs when you select Denison HydrOILic Pumping Units. Built 
in 37 different models, they meet any circuit need that calls for 

pressure capacity of from 400 to 5000 psi for constatit 
or variable volume operation . . . with volume control by hand 
whee, stem or pressure compensation volume deliveries 
from two to 35 gpm. Capacities of the oil reservoirs range from 
16 to 165 gallons. 

One of the big reasons for the fine performance records of 
these high-pressure, high-volume pumping units is that they are 
built around the famous HydrOILic axial piston pumps, described 
on the opposite page. These hydraulically balanced pumps have 
To the Editor: shown exceptionally high volumetric efficiencies in repeated tests 
made at operating pressures up to 5000 pst. 


Magnetic Cams 


In your publication, PRopuct ENGI- 
NEERING, for May 1951, page 138, 
there appears a description of a Mag 
netic Cam. 

The writer is the author of shortly 
to be published book on Magnetic , 

Tape Recording containing a section You get the benefits of proved performance backed by 25 
describing unusual uses of this system. years of specialized experience in building oil-hydray .c equip- 

It is requested that permission be ment, when you power your circuits with Denison HydrOILic 
granted to quote the context of the Pumping Units! Write for further information 


Single-panel mounting of motor, pump, relief valve, gauges 
and controls permits quick, easy, low cost maintenance — and 
adds to compact assembly that simplifies circuit arrangements 
All larger series units are of horizontal design, and meet JIC 
standards, 


above mentioned description with due 


acknowledgment to your publication The DENISON Engineering Co., 1157 Dublin Rd., Columbus 16, Ohio 
A photo-copy of the illustration ap 


pearing at the top of the same article 


for reproduction, would be welcome 
and much appreciated 
P. A. Tarry, A.M.Br.I.RE 
Fa GO PUMPING UNITS 
Ed—We are glad to extend to you 
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Our Readers Say continued 


permission to republish from our May 
issue pase 138 on magnetic cams. En- 
closed is the illustration used for this 


article 


Sandwich Structures 


To the Editor: 


I would like to obtain as much in- 
formation as I can about what I think 
are called “‘sandwiches,”’"—layered ma- 
terials made by cementing cellular 
material such as thin steel or wood 
or paper. 

1 understand that they have con- 
siderable strength combined with 
lightness. 

The information I require includes 
types and materials, names of manu- 
facturers, uses and markets, any tech- 
nical data such as strengths—compres 
sion, tensile, bending, etc., and any- 
thing else known about the subject 

J. R. SANDERSON 
Mechano Gear Shift Co. 























Ed—We have published several ar- 
ticles in the past, tearsheets of which 
are enclosed. 




















Where Can I Get It? 











Resistance Brazing 
To the Editor: 

We are interested in obtaining in- 
formation on carbon electrodes for re- 
sistance brazing, etc., and on the op- 

: ; eration of resistance brazing. The elec- 
You don t need two-man operations to turn trodes will be used in the manufacture 
bolts into nuts in concealed or hard-to-reach of electronic tubes —GEORGE LINGEI 
laces when you use Midland Welding Nuts. Sperry Gyroscope Co. 
re) does it easily. With Mi 7 ' / 
ne man does it easily. Wi 2 , 
ided in th y d th Midland Nuts Ed—We believe you will be able to 
welded in the conceale places, no second obtain such information from the 
man or device is needed to hold the nuts Handy & Harman Co., 82 Fulton St., 
from turning. New York 7, N. Y. 
Investigate this faster and less costly method 


of assembling metal parts. Write or phone us 
for complete information. 





Copper Brazing Paste 
To the Editor: 


THE MIDLAND STEEL PRODUCTS CO. In the March, 1951 issue of PRop- 


6660 Mt. Elliott Avenue + Detroit 11, Mich. | ae 
_ ents Cc age 
Export Department: 38 Pearl St., New York, N. Y. Bo to “copper pastes Eoplied ‘ 





hand or with airoperated guns in braz- 


World's Largest Manufacturer of ing operations P and on page 9 one 
AUTOMOBILE and TRUCK FRAMES Frat ON to tlack finish for chek ad low 
, chromium steels”, which both are of 

Air and Vecuum ow interest to us. 
POWER BRAKES = ee May we ask you to kindly let us 
< DOOR CONTROLS | have some further information on the 


subjects mentioned or to contact us 
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BUILT-IN 
GEARED 
POWER 
WITH 
PYRAMIDAL 
STABILITY 
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U.S. SYNCROGEAR MOTOR 


Modern industry requires electric drives of high torque, low speed output. 
Ordinary electric motors are best fitted for low torque, high speed power 
conversion. The solution is found by the ideal combination of an efficient, 
compact, high speed motor with torque multipiying, built-in gearing. Suc- 
cessful design must provide for multiplied torsional forces, stresses must be 
supported by a non-yielding, permanently rigid member; gears must precisely 
match forever; all castings must maintain their original accuracy. In the 
U. S. Syncrogear these recognized engineering fundamentals are combined. 


ALL CASTINGS NORMALIZED 
GEARS HARDENED TO 45/50 ROCKWELL C 


Just as green lumber will warp and distort, so 
will an unseasoned iron casting. Even a slight 


skew or warp can throw a bearing out of align- 


ment a few thousanaths inch and impose exces 


sive stress where mechanical perfection is most 
needed. This extra stress on the bearing can 
diminish its life in terms of years. All U.S. Motor 
castings are normalized, which not only avoids 
uninvited motor stresses, but helps maintain the 
original air gap between rotor and stator. Gears 
are precision hobbed, shaved and hardened to 


Rockwell 40/50 tor long lite and quiet action 


Ask for Bulletin 1543, illustrating and describing the complete line of U. S. Motors 


U.S. ELECTRICAL MOTORS Inc. 


PACIFIC PLANT: Los Angeles 54, California ATLANTIC PLANT: Milford, Connecticut 


/.tlanta 3, Ga.; Bakersfield, Calif.; Boston 16, Mass.; Chicago 8, Ill.; Cincinnati 16, Ohio; Cleveland 14, Ohio; Dallas 9, Texas; Detroit 2, Mich.; 
Fresno 1, Calif.; Houston 4, Texas; Indianapolis 4, Ind.; Milwaukee 2, Wisc.; Minneapolis 2, Minn.; New York City 6, N. Y.; Philadelphia 2, Pa 
Pittsburgh 2, Pa.; San Francisco 7, Calif.; Seattle 4, Wash, » » » » Distributors and Agents in all principal cities 





Our Readers Say continued 


with the respective makers 
DessA WARMEGERATE GMBH 


Germany | 


Ed—Further information 
the items mentioned in the March 
1951 Highlights section may be ob 
tained as follows: 


Copper Pastes—L. G. Klinker, Chief | 


Engr., Metals Refining Div., 
Company, Hammond, Indiana 
Black Finish—Atomite Black Co., 547 
Washington Blvd., Chicago, Illinois. 


Glidden 


Heat Resistant Coatings 
To the Editor 


lt will be appreciated if you would 
forward to these Laboratories the name 
and address of the manufacturer of 
the heat-resistant coatings described in 
the Highlights section of the June 
1951 issue of PRopUCT ENGINEERING 
The paint was described on page 
5 of the June issue, under the heading 
of “Unpaintable Surfaces”. 
MURRAY KORNBLUTH 
The [Iugineer Center and Fort Belvoir 


Ed—Further information regarding 
the item Unpaintable Surfaces men 
tioned in the June Highlights section 
may be obtained from Five-Gard, Inc., 
1425 K St., N. W., Washington 25, 
D.¢ 


Small, Ground Tooth Spur Gears 
T ) the Editor 


We are in need of some ground 
tooth spur gears of approximately 2 
in. pitch diameter and 3 in. pitch 
diameter, 24 diametral pitch. We 
would appreciate it if you could rec- 
ommend to us a manufacturer, pre- 
ferably in this area, who could supply 
us with gears in small quantities to 
the above specifications 

H. M. SHNEIDER 
Project Engineer 
Sonntag Scientific Corp 


Ed—Suggest that you contact the fol- 
lowing concerns. Some of these you 
probably have tried previously, but 
others such as Perkins Machine and 
Gear Company are in the vicinity and 
may be able to supply you: Bilgram 
Gear & Machine Works, Spring Gar- 
den Sts., Philadelphia, Pa.; Gleason 
Works, University & Russell Aves., 
Rochester 3, N. Y.; Gear Specialties, 
2631 W. Medill Ave., Chicago 47, 
Ill.; Indiana Gear Works, 19th & 
Sheldon Sts., Indianapolis Ind. ; 
Barber-Colman Co., 115 Loomis St., 
Rockford, Ill.; Boston Gear Works, 
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regarding | 


by controlling 


must be maintained constantly to be 
effective. 

Lubrication by hit and mise meth- 
ods can't be depended upon to keep 
bearings runaing smoothly. Proper 
lubrication requires a system which 
force-feeds the correct amount of oil 


ROCHELLE PARK, 


Aucust, 1951 


NEW 


to all i and earefully con- 
trols the oil flow at each individual 
bearing automatically. 
This is accomplished by Bijur, the 
system with positive 

eter-Unit control of oil 
flow at the bearings. For 
further details write for 
“The ABC of Modern 
Lubrication.” 


JERSEY 











Here’s a design that is unique 
among speed reducers... the Win- 
smith Patented Differential Gear. And 
it's unique in many respects — all 
of them of major importance to 
machinery builder and user alike. 


In a single stage, in one housing 
(which may be the horizontal, ver- 
tical or flange-mounted type), re- 
ducticn ratios of 1:1 up to 50,000:1 
are achieved smoothly and silently 

. without additional parts! 


The heart of the Winsmith sys- 
tem is a 6-gear planetary element, 
free within the reducer housing to 
float into the most equalized load- 
distributing position, thereby as- 
suring eveli wear, automatic com- 
pensation and alignment, smooth 
and quiet operation. 


To be fully familiar with Win- 
smith Patented Differential Speed 
Reducers, as well as the features of 
the worm and helical lines, write, 
requesting “Save Through Stand- 
ardization” Folder. It sums it all up 
very briefly. 


WINFIELD H. SMITH CORPORATION 


111 Eaton St. 
Springville (Erie County) N. Y. 


HORIZONTAL TYPE 
1/10 to 82 hp at 1800 rpm 


FLANGE-MOUNTED TYPE 
1/10 te 50 hp at 1800 rpm 


AR, 


VERTICAL TYPE 
1/10 to 82 hp at 1800 rpm 


Our Readers Say continued 


3200 Main St., Quincy 71, Mass.; 
Perkins Machine & Gear Co., 106 
Clarke St., West Springfield Mass. ; 
Foote Bros. Gear & Machine Co., 4549 
S. Western Boulevard, Chicago 9, Ill 


Electrical Resistor Material 
1 the Editor 


I read with interest your article in 
Highlights” as follows 
Considerable data are now avail 
able on a series of Fe-Cr-Al alloys 
usable in place of Ni-Cr stock for 
electrical resistors and high-tempera 
ture applications. For compositions 
containing up to 10 percent aluminum 
and 30 percent chromium, single-phase 
materials have melting points from 
2,750 to 2,870 F; volume resistivity 
at 20 © of 130 to 200 microhm-cm; 
and tensile strengths from 85,000 to 
142,000 Ib per sq inch 
Of course I want to know more 
bout this new alloy. Where can 
be obtained? What sizes, forms, et< 
Where can more data be obtained 
GEORGE |]. SHUBAT 
Diamond Chain Company, Ini 


Ed—Further information regarding 
the item mentioned in the May High 


lights section may be obtained from 
Mr. S. L. Case, Battelle Memorial In 


stitute, Columbus, Ohio 


Joining of Aluminum 


To the Editor 


In our Engineering Laboratory, we 
lave Occasion to do a great deal of 
experimental work with various types 
of aluminum sheeting. Our knowl 
edge in regards to bonding this sort 
of materia! appears to be very limited ; 
for this re.son, we would appreciate 
if you could direct us to some source 
for more reliable information in weld 
ing, brazing, and soldering with alu 
minum 

We have received your monthly 
issue Of PropucT ENGINEERING and 
find the information contained therein 
very helpful to us.—J. L. CAMPBELI 

Kelvinator of Canada Ltd 


Ed—We have had several articles in 
PRopuCT ENGINEERING on the sub 
ject. However, since your problem 
evidently applies to specific types of 
aluminum sheeting I am forwarding 
copies of your letter to Mr. George 
Birdsall, Director of Public Relations, 
Reynolds Metals ¢ ompany, Aluminum 
Division, and Mr. L. B. Conrath, Pub 
lic Relations Department, ATtuminun 
Company of America 

As I recollect, both of these con 
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ALEMITE 


Tu bbtansy 
VALVES 


Propuct 


Tiny, simple, accurate . . . Alemite 
Midget Accumeter Valves make it easy 
to design automatic lubrication into 
small machines, precision machines, any 
machine having many small bearings 


concentrated in a limited space! 


A Midget Accumeter System consists of 
a lubricant pump, a distribution system 
of tubing, and force-feed valves mounted 
on or near individual bearings. From 
one central point, it automatically oils 
all the bearings on a machine while 


production continues! 


Increases machine output by eliminating 
shutdown for lubrication. Ends the dan- 
ger of errors or neglect by your cus- 
tomers. Makes your machines run bet- 


ter, cost less to maintain, last longer! 


Alemite Accumeter Valves meter lubri- 


 ALEMITE 


ACCUMETER AUTOMATIC LUBRICATION 
1850 Diversey Parkway, Chicago 14, Illinois 


AuGuS! 


ENGINEERING 


cants with a sustained accuracy un- 
equalled by any sther method. In fact, 
tests show no variation in the amount 
of lubricant delivered to bearings 

even after 73,312 lubrication cycles, 


equal to 122 years of twice-a-day service! 


Moreover, this is not merely “one-shot” 
lubrication. It is continuous between 
cycles, thanks to Alemite’s exclusive 
“accumulating” feature that prolongs 


the discharge of lubricant to bearings! 


Alemite A t Aut tic Lubrica- 


tion is adaptable to machines of virtu- 





ally every type and size. There are three 
different systems, to cover your full 
range of requirements. Write now for 
free bulletin giving full data. Alemite 
Dept. T-81, 1850 Diversey Pkwy., Chi- 
cago 14, Illinois. 











Naerter 





Petet4 


STEWART 
WARNER | 








Serve Bearings 
of Any Type 

Type O Midget Accumeter Valves con 
meter oil to rotary, cscilloting, sto 
tionary—pilain or anti-friction beor 
ings. Up te 200 smal! bearirgs con 
be served by o single line system 
equipped with these fixed output 
valves. Require only %\4"' approxi 
mate turning radius 
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FOR ow bo ea FROM =— 100° TO+500°F. 


..- proved on B-36 jet pods 
... ideal for many other applications 


This brand new type of heating element... developed by 
the engineering staff of the Connecticut Hard Rubber Com- 
pany . .. offers the design engineer an entirely new material 
for a host of applications. It consists of resistance ribbon 
embedded in a specially developed high dielectric strength 
silicone rubber-coated fiberglas material to form a very 
thin light weight unit which functions satisfactorily over an 
extremely wide temperature range. 

Flexibility is retained under temperatures below —100°F. 
and these pads will not crack when flexed moderately. The 
entire thickness does not exceed .050. Normal heat output 
at 400°F. is approximately 4 watts per square inch. Higher 
wattage densities may be used provided the surface tem- 
perature of the element is kept below 450°F. 

The elements shown here were developed for deicing the 
air-intake shutoff doors of the jet engines used on the B-36 
airplane. In this application the elements are sandwiched 
between thin aluminum plates to form a part of the door 
assembly. Other aircraft uses include the deicing of air- 
intake throats, helicopter blades and antenna masts, as 
well as heating of oil vent lines. The abil- 
ity to make these pads in a wide variety 
of shapes to meet specific design require- 
ments greatly extends their field of ap- 
plication and utility. 





The ice removing power of Cohrlastic elements as 
used on the air-intake doors permits positive retrac- 
tion and extension of the doors. This assures engine 
starting and helps eliminate drag when engines are 
not operating. the pads are molded to sh and 
provide ample amounts of heat for deicing under most 
extreme conditions. 


(a) Resistance wires wound around 
@ dielectric form. 

(b) Rigid dielectric form of Cohrlas- 
tic silicone-resin-fi las lami- 
nate, covered by an intermedi- 
are layer of silicone rubber 
fiberglas insulation. 

(c) (d) Complete assembly with ad- 
ditional protective layer of 
Cohriastic silicone rubber fiber- 
gias insulation. 
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Our Readers Say continued 
cerns have fairly comprehensive book 
lets on this problem and will be glad 
to put you in touch with ther s; 
cialists on the problem if you 
questions of t 


More Information on 
Calculating Machines 


To the Editor 


In your March, 1951 isst 
85, there appeared in article e 
culating Machines by Dr. E. Bromberg 
and R. D. McCoy of the Reeves In 
strument Corp 


' am interested in getting further 


[ the RI A 
differential analyzer, and would there 
fore appreciate your sending 
complete acdress of the authors 

DierricH G. STECHER1 
The Gale Rubber ( " 


detailed information o 


Ed—Dr. Bromberg, who was on 
the co-authors of the article on Cal 
culating Machines in our March, 1951 
issue, is no longer with Reeves Instru 
ment Co., but you can contact him at 
320 Livingston Terrace, Washington 
20, D. ¢ 

If your questions regarding detail 
of this article can better be answered 
by someone directly connected with 
Reeves, write their other co-author 
Mr. McCoy of the Reeves Instru 
Div., Claude Neon, In 215 Eas 
91st St New York 28, New York 


Rectifiers 
To the Editor 


As subscribers to a number of your 
publications, we are desirous of ob 
taining certain literature, which from 
time to time is advertised in your 
publications. We understand that this 
service used to be available t and 
if still in operation, we 
glad to receive literature 
manufacture and supply 
rectifiers, copper oxide 
selenium and copper 
charging equipment—all 
plating and anodising rectifi 
selenium rectifier stacks 

THE GENERAL ELECTRIC 

I 


Ed It is impossil le l 
you with the literature you 
but suggest contacting 
inghouse Electric Corp 
Ave., Pittsburgh, Pa 

Co., Schen tady N. ¥ 
eral Telephone and Ra 
Kingsland Rd., Clifton 


literature file is depleted 


r 


Dadleo \INNE-TYPE 
MOTORS 


» 
ae 
“a 
Will Save YOU... Money, Space, Time! 


Dudco Vane-Type Motors operate by direct force of the fluid against the vanes. The 
fluid enters through ports which are diametrically opposed, to balance shaft loads 
and discharges in the same manner. Notes included with the figure below relate to 
fluid motor construction. Pump operation is similar, with the dual vanes bearing 
radially outward with positive forces which, while adequate for pressure sealing, are 
balanced hydraulically to eliminate undesirable wear producing thrust against the 
ring 


NOTE HOW PRESSURES (F) 
mutt OF AND “*UTLET PRESSURES (Vv) 
OvuTur o8 ovurut BALANCE EACH OTHER 
mur (NO SHAFT LOAD) 


? ~(MLET PRESSURE 
V~ OUTLET PRESSURE 


OuTLET OF 
oust 


FORCE OF OF ROTATING 
MOTOR DIRECTLY IN 
DIRECTION OF ROTATION 


P 


CHECK THESE FEATURES CHECK THESE USES 


® DUDCO MOTORS operate down as 
lew as 10 or 15 RPM at high torques 
often eliminating the necessity tur 
gear reduction units c . a ‘ 
Starting torque is over 93% of theo annery ox Cumpeors, fruit 
retical torque Ceavayees, 
Torque ratings from 9 Ib.-in. to 550 Machine Tools (Thread tap 
lb.-in. per 100 PSI available pas hoes. indexing. 
Quiet operating even at 3600 RPM SS Se 
Smaller size for ease of application Sonies Centrifuge, mixers 
Overall mechanical efficiency 85% aynmers, Gow clnveyers) 
at 1200 RPM, 77% at 100 RPM atter Mining Equipment (Traction 
long use Shoveling) 
120 HP available at 800 RPM Trucks (Hose 
Hydraulically balanced for long veyors). 
life—without any mechanical means r 
for holding vanes out against the Railroad Work Equipment 
stator ring Drilling Rigs (Rotary table 
Rugged reversible service is com cathead winch) 
mon application ® And many more 


Lumber (Rescws slitters 
conveyors, carriage teed 
works). 


reeling, con 


DUDCO’S over 100 field representatives stand ready to assist in the application of 
Vane-Type Motors and Pumps to your equipment 


Write today for our complete catalog and our handy fluid motor data sheets showing 
HP output and speed vs. volume and pressure required. 


ay 


PRODUCTS COMPANY 
1784 E. Nine Mile Road * Hazel, Park, Mich. 


Please send me catalog and motor data sheets: 
Name 

Company.. 

Addross 








\ 


ee 
.-» practically indestructible 


From the Life of a Researcher 





WILLIAM WEBER COBLENTZ, Na 
ional Bureau of Standards. 238 page 

6x9 in. Published by Philosophicai 
Library 15 E. 40th St., New York 1 
N.Y. $4.75 


The earliest memories of William 
Weber Coblentz are those of a child 
hood spent in the relatively primitive 
pioneer society of Ohio in the 1870's 
and 1880's. He lived on a farm 
rented by his father from his grand 
mother who lived in the only sul 

stantial house in the neighborhood 
As a farm boy he worked hard but 
he also had time for the healthy sports 
_and hobbies of country life. Among 
the latter he exhibited an inventive 
HIGH iM PACT . ness which led him to make improve 


ments in the crude farm machinery 


of the period 
Pp LA S T I C Coblentz’s primary education was 
a rather hit-and-miss affair made up 
of some local school training and 
Ideal for molded parts that take a beating, ACE-HIDE much self teaching. However, in 1891 
is a new rubber-base material with unusually high when he was 18 he enrolled in Union 
impact strength and chemical resistance. Typical Seminary in the nearby town of 
applications ate trays, tote boxes, utensils (the abused Poland, Ohio. Upon graduation he 
acid pail above, for instance), carrying cases, golf began his scientific traming at what 


is now the Case Institute of Tech 
bag tops (below), seats, etc.. etc., etc. nology. He had tried to enter Cornell 


ACE-HIDE is essentially rubber compounded with but unhappily his funds did not per 
styrene copolymer resins. Tough, resilient, its rigidity mit it. Although he started in ele 
in molded parts can he varied to suit your job either trical engineering he switched to 
by altering the compound or by adding stiffening puysice in order be _ . ‘hia. I my 
ribs. Takes inserts well. Surface is smooth, shiny. Does astronomy, a great hobby of his. Fos 

: mal education finished with graduate 
not develop flexing cracks, and ages well. Ace mold- snails tilttisiilh dilate ten uienn oteeadio’ 
ing facilities offer wide range of sizes and shapes. his PhD in 1903 

His studies in light at Cornell 

brought him an appointment at the 

These properties suggest applications to you? newly organized National Bureau of 

Standards where he was to spend the 
Specific Gravity 1.05-1.40 remainder of his life on research 
Tensile Strength. Psi. 1000-2500 problems in thermal radiation and in 
Elongation, % 70-200 lying instruments for measuring 
Flexural Strength. Psi. 3300 that radiation. Much of the funda 
Impact Strength (Izod Ft. mental research Dr. Coblentz and his 

Bafta) 38-108 assistant have done in the ensuing 
Durometer Hardness, D 42-68 
Dielectric Strength. 60 

cycles, v/mil Up to 500 
Water Absorption. 48 Hrs. Very Low 








stuc 


years has found wide application in 
such commercial fields as the manu 
facture of inorganic compounds, the 











design of tents, roofs, and storage 
tanks for water, oil and gasoline, the 
Ask for more facts on ACE-HIDE preparation of petroleum distillates 
today. No obligation, of course 





ind chemical condensation 


ind numerous other 
A number of other matters 


100th it 
ANNIVERSARY American Hard Rubber Company the strictly scientific field has 


terested Coblentz. One of these 





ry 93 WORTH STREET - NEW YORK 13, M. ¥. een psychic phenomena. Personal 
experiences such as dreams and those 


with mediums have lead him to be 
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MUELLER BRASS CO. 
600 series H/ a better 


bearing bronze 


containing no 


hard-to-get tin 


If you use gears, connecting rods or other parts of bearing metal in your 
products, it wili pay you to investigate Mueller Brass Co. “600” series, a 
forgeable bronze that contains no critical tin. This bearing metal outperforms 





phosphor bronze and other bearing metals and will save you money in your 

Four typical parts forged 

P : from Mueller Brass Co. *60Q" 
plicated shapes and produces a forging of close-grained homogeneous struc- series Bearing Bronze. 


applications. “600” series bearing metal can be forged into relatively com- 


ture impossible to get in a casting. The forged shape is closer to finished 
size thon a casting and requires less machining. “600” series alloys have a 
low coefficient of friction, a tensile strength 2/2 times greater than cast 
phosphor bronzes and a high resistance to corrosion. “600” has a 25 year 
record of outstanding performance on some of the toughest bearing appli- 
cations. There is a “600” series alloy with the properties to fit your bearing 
metal needs . . . write today for further facts. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 
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The fact that so many 
manufacturers find 
there are Pheoll stock 
fasteners that meet ex 
act pecds makes 
Pheoll stocks the one 
source for you to depend on, too. Our wide 
range of sizes, metals and finishes simplifies 
assembly problems; speeds production—because 
fasteners that fit, make jobs go faster! 


Pheoll rolled threads 
and cold formed heads 
provide maximum 
structural strength to 
meet stress and strain 
Snug thread mating 

surfaces assure greater 
contact with more lasting grip—adding life 
and service to your assembled products 


The extra fine head 
and thread finish of 
Pheol! quality fasten 
ers improves the sala 
bility of your product 
They help “dress up” 
the job! You can select 
from a wide variety of attractive head types in 
screws for metal, wood and plastics—nuts with 
single or double chamfer in various metals 
and finishes 


Write for Additional Information and Price List 


MAKE PHEOLL YOUR souRcE 
FOR: Semst © Thread Cuttin 
Screwst © Threaded Rods © W: 
Screwst © Machine Bolts ¢ Cap 
Screws @ Stove Boltst ¢ Thumb 
Screws © Machine Screwst 














tFurnished in slotted 
ond Philips Recessed Heod Types 


New Books continued 


“can be sensitized 
to receive cerebric radiation; at least 
having a latent extra- 
preception” and that “the 
mind, under as yet undiscovered con 
ditions, can operate as a complete 
power plant, capable of transmitting 
ind receiving information which at 
times is in advance of the occurrence 
of the event as preceived on the time 
scale of our consciousness.” 


lieve that a person 


in pe rsons 


Sensory 


Engineering Materials Manual 


r. C. Dumonp, Editor Materials & 
Methods. 386 pages, 84 x 114 m 
Published by Reinhold Publishing 
Cort 330 W’. 42nd Street, New York 
i8, N. Y. $4.50 

Collection of articles dealing with 
engineering materials that have been 
presented in the series ‘Materials & 
Methods Manuals” published in Mate 
Methods during the last few 
years. Complete descriptive informa 
tion and reference data are given on 
cvery engineering material of interest 
to industry 

The volume is divided into 28 sec- 
Each section enumerates prop 
erties and much relevant working data 
on a material or group of associated 
Much of the data are com 
piled in tabular form for ready refer 
ence 


rial < 


tions 
materials 


There are sections on irons, steels, 
stainless steels, aluminum, magnesium, 
copper alloys, plastics, rubber, ceram 
ics, industrial applied finishes and 
coatings, hard-facing materials, color- 
ing of metals, porcelain enamels, and 
industrial adhesives. The information 
in each section is of interest to engi 
neers engaged in design work, and the 
selection of materials used in the con 
struction of machines, components, and 
allied products 

Bibliographies included at the end 
of each section will be of value to 
readers interested in obtaining further 
data on the subject matter presented in 
the volume 


Airplane Aerodynamics 


DANIEL O. DOMMASCH and THOMAS 

F. CONNOLLY of the Naval Air Test 

Center; and SiNEY S. SHERBY, Bu 

reau Of Aeronautics. 520 pages, 6x 10 
Publi hed by Pitman Publishing 
j 2u {sth St., New York 19 
Y. $7.50 


This book is designed with the 
fundamental purpose of creating an 
understanding of the “how” and 
why” of modern aerodynamics. It 


is designed for those having 2 back 
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ROTARY .. 
SOLENOID 


SOLVES MANY REMOTE 
CONTROL PROBLEMS 


The many production applications of 
Ledex Rotary Solenoids vary from the 
dependable, snap-action tripping of air- 
borne bomb releases to the actuation of 
rugged, hydraulic valves in heavy duty 
materials handling equipment. 

Five Ledex Rotary Solenoid models 
are manufactured. Diameters range 
from 1% to 3¥% inches. Predetermined 
rotation up to 95° can be engineered to 
suit your product’s requirements. Start- 
ing torques for 45° stroke range from 
4, pound-inches to 50 pound-inches. 

We supply to quantity users and so- 
licit the opportunity to be of assistance 
in engineering a Ledex Rotary Solenoid 
to meet your product’s requirements. 





[2 ]s | ey? rr 
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Magnetic action moves 
the armature along the 
solenoid axis, This ac- 
tion is converted into a 
rotary motion by means 
of ball bearings on in- 
clined races. 


WRITE 
DIRECT TO 


130 WEBSTER STREET 
DAYTON 2, OHIO 
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*.004? *.002? *.001? 
Whatever the tolerances you need, 
we can work within them! 





We have the experience, the facilities, the skill rials, on efficient molding methods, compres- 
to turn out intricate, accurate moldings. Dur- sion or injection. We make our own molds 
ing World War II, for example, Prolon made 
plastic parts for the Proximity Fuse, a job 
requiring skilled precision molding. Continu- 
ously for the past 10 years, we have been 
producing battery cases for use in Air Force 
planes. 


Whether your requirements are defense or 
civilian production, a letter, a wire, or a tele- 
phone call will bring one of our planning engi- 
neers to your office. No obligation. 


Today, as of now, we are ready to go right 
into production on other defense projects. No 
waiting period for training personnel and THERE IS 
adapting facilities! We have room to expand, 
if desired, and unlimited power is available. WO SUBSTITUTE 
Our engineering department has the technical FOR PLASTICS 
and practical experience necessary to advise 
on designs, on correct choice of plastic mate- 


PLANNING - DESIGNING - DIE MAKING > MOLDING 
FOR CIVILIAN OR DEFENSE PRODUCTION 


PROLON PLASTICS, A DIVISION OF PRO-PHY-LAC-TIC BRUSH COMPANY, FLORENCE, MASS. * 
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This new Disston guide—sent FREE 
on request—is a “‘must”’ reference book 
for every production-minded cost- 
conscious engineer, designer, and pur- 
chasing man. In 16 fact-packed illus- 
trated pages it gives you the story of 
Disston Custom Steel Parts: what they 
are; how they are made; typical prod- 
ucts; how to order. And, of prime im- 
portance, this book blue-prints the 
facilities of the Disston Custom Parts 
Plant for handling intricate designs, 
exacting tolerances, and special heat 
treating . . . to individual specifications. 
We'il gladly send your copy on request 
—write letterhead 


on your or use 


the coupon. 





“SCRAP TURNED IN...1S STEEL TURNED OUT!” 
Steel mills urgently need more scrap now! Help yourself 
get more steel by keeping your scrap moving into channels 
serving steel mills. 





FIGHT 
wastt 


NAME 
ADDRESS 
CITY ZONE 
COMPANY 


TITLE 


HENRY DISSTON & SONS, 


868 Tacony, Philadelphia 35, Pa., U. S. A. 


(Canadian Factory: Toronto 3, Ont.) 


Please send me FREE, without obligation, your 
reference book on Disston Custom Steel Parts. 





vee 
EX 





INC. 


STATE 
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New Books continued 
ground in college physics, mathematics, 
calculus, mechanics and dynamics. It 
is neither a treatise on mathematical 
methods, nor a handbook, but the 
mathematical approach is used as neces 
sary to insure proper understanding, 
and sufficient practical data are sup 
plied to smsure an integrated picture 

In the preparation of this book, lib 
eral use has been made of publica- 
tions of the National Advisory Com- 
mittee for Aeronautics and other ref 
erences; however, certain portions of 
the book are original in scope or in 
manner of presentation. In parti ular, 
material on the physical picture of 
compressibility, and some of the work 
on special performance problems, 
maneuvers, and hydrodynamics has not 
previously appeared in print. Because 
of the great strides which have recently 
been mace in the fields of stability and 
control, a rather complete discussion 
of these topics is included in terms of 
current test and design practices 
Throughout the book, emphasis has 
been placed on high-speed flight and 
on modern developments; however, 
understanding of fundamentals has not 
been sacrificed. Considerable space is 
devoted to the fundamental princi 
ples of fluid mechanics and dynamics 

Chapter headings are: The Atmos 
phere, Fundamental Dynamics and 
Thermodynamics of Air, Types of 
Fluid Flow, Airfoil Theory, Wing 
Theory, Drag, The Propeller, Aircraft 
propulsion, The Basic performance 
Problem, Special Performance Prob- 
lems, Theory and Design of Control 
Surfaces, Introduction to Stability and 
Control, Longitudinal Stability and 
Control, and Lateral and Directional 
Stability and Control 


Jet Propulsion 
Turboprops 


PrRoFEssoR VoLNey C. FINCH, Stan 
rd University, California; 255 page 
6x9 in. Published by The National 

Press, Millbrae, Calif $5 

One problem in an engineering 
curriculum is that of giving the student 
a proper foundation in the funda 
mentals. Emphasis in this direction 
has resulted in subject treatment which 
has lost contact with the progress of 
industry. This is particularly true in 
many schools which teach the operation 
of power plants as a regular diet. With 
the rapid strides which have been made 
in aircraft power plants, there has de 
veloped a need to present the student 
with recent developments in this field 

This book has been prepared on 
the basis of the postwar specification 
for engineering stucy of the Engineer's 
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A large manufacturer designed a pipe lin 
pump to operate at 65 r.p.m. and to be driven by 
12 V-Belts. 

A user wanted to operate the pump at a 
speed of 90 r.p.m. and realized that additional 
horsepower would be required. Upon checking 
the V-Belt drive, it was found that the additional 
belts required would increase the face width of 
the sheave and therefore the moment arm of the 
bearing load. Any increase in bearing load com- 
bined with the increased speed was distinctly 
undesirable and therefore the user sought some 
means of reducing the overhung weight and 
width of the sheave. 

Learning that a special V-Belt had a suffi- 
ciently higher horsepower rating to gain the 
greater pump speed with only 9 belts, he had the 
drive re-designed to use these belts. 

When installed on the job, the belts vi- 
brated severely. At a speed somewhat below the 
desired range, the belts would fly completely off 
the sheaves. Operation was so rough that it was 
almost impossible to run the pump at all. 

Gates Engineers were called in for consulta- 
tion. Their analysis indicated that the particular 
belts used formed a ¢o0-compliant link between 
the pump and the engine. This allowed tortional 
vibration to build up to excess. Therefore, belts 
of less compliance would have to be used. 

Accordingly, Gates Engineers wrote specifi- 
cations for belts having the necessary h.p. rating 
but with the exact degree of compliance that 
would avert the vibration. These special V-Belts 
were built by Gates—installed—and the drive op- 
erates smoothly under all loads and at all speeds 
within the range. 


and eliminated by 
Gates a 


Pa 
- 


The excessive vibration is gone. The clutch 
operates smoothly at any speed. And 13 additional 
pumps have since been equipped with identical 
belts—all operating most satisfactorily. 

Gates ability to analyze and correct obscure 
drive difficulties is no accident—for Gates oper- 
ates the largest V-Belt Testing Laboratories in the 
world. And Laboratory findings are carefully 
checked by tests made under actual field condi- 
tions. Finally, the results of these exhaustive tests 
are immediately reduced to usable data for the de- 
sign of V-Belt drives to perform whatever task 
may be required. 


Phone for a Gates Field Engineer 

Only under exceptional circumstances, of 
course, will you ever need belts of special con- 
struction. But, more often, some drive in your 
plant may not be operating quite as it should. Or 
you may have a particularly difficult drive to 
design. Again, you may want to be sure what size 
and construction of V-Belts will give the most 
efficient and the lowest cost service on a certain 
drive. In any case, you have only to phone a Gates 
Field Engineer, always near you in all industrial 
centers. 


Just look in your phone book under “Gates 
Rubber.” A Gates Field Engineer will come right 
to your plant and put at your service the full 
benefits of Gates V-Belt knowledge and experi- 


ithout the slightest obligation! 
asm & & ENG-518 


“DRIVES 
E 


EMNGULNEERING OFFICES 


ion CE 


STOCKS 


IN ALL INDUSTRIAL CENTERS 
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Important 


SAVINGS 


to VOLUME users 
of small parts 


If you need small tubular metal parts 
like these in large VOLUME, Bead 
Chain’s MULTI-SWAGE Process can 
mean important savings to you. 


Much Cheaper Than Solid Pins 


Many prominent users of solid pins for 
electronic and mechanical purposes 
have cut costs by switching to Multi- 
Swaged tubular pins . 
ficing strength or accuracy. 


. without sacri- 


Typical Applications— 


As terminals, contacts, bearing pins, 
stop pins, male-female connections, etc., 
in a wide variety of products such as 
Business Machines, Ventilator Louvres, 
Toys, Radio and Television Apparatus, 
Terminal-boards, Electric Shavers, 
Phonograph Pickups, etc. 

Send part (up to 4" dia. and to 144” 
length) and your specs for a quotation 
or write for DATA BULLETIN. 


® 


'™e BEAD CHAIN ® “Fc. co 


92 Mountain Grove St., Bridgeport 5,-Conn 


New Books 1 


contimuec 


Council for Professional Development 
It consists of a collection of re 
appli ations of the turboprop engin 


along with phases of design, construc 


tion, development and evaluation 
With an up to-date background of 
principles, assumptions, standards and 
current practices, the student will be 
provided with more effective working 
tools for his ultimate position i 
industry 

In compiling this material on t irbe 
threatens to dominate 


props, which 


I 
the medium-haul large transport 
ket the 
book 


mentals alone nor does it omit des 


author points out that 
does not deal with fur 
rip 
current ¢ irboprops that 
When 
the inclusion of such material is essen 
tial to the 
tices, it has been utilized to t 


tive matter on 


may be obsolete in a short time 


teaching of « 


extent.” 
Beginning with the appli 
, 


possibilities of the turboprop 


are hapters on the various 
engines and performance ¢« 


1 


The design fundamental 


with the problems of ¢ Catches 


Two chapters 


into along 
flow 
, 
inalysis Of various t 
Tr - 
Following the 


+} 
n 


sirens 


dimensional flow 


temperature alloys and 


sis of turbine disks 


overed Two hante 


" 
Finally 
ompressors 


scribed along with the de 


bustion and efh 
fluid 


ency 
dynamics of 


the centrifugal and axi 
types 

Although there 
examples with the 
no proble ms are 
h ywwever, Tor 


purposes 


CORBIN standard 
or special 
locks and catches 


S this text 
ndance ot prob! 
iwers and some 


tions) vailal le 


Quantum Theory 
™ : NOW, when you may be converting a 


part of your production to meet military 

as well as civilian needs, the training 

cig - and experience of Corbin sales engi- 

Publ i neers can save you time and money. We 

/ shall be glad to work with you on lock 

or hardware items suitable to all of your 

requirements. In most cases we can 

Modern quant ( suggest an item already being produced 

physical hat d nm ... in others, we'll cooperate in develop- 
ing speciai locking devices. 


Davin Boum 
vy. Po 


set of 
plet ly with much of 

perience. and also wit 
phvsi Ss on 


ments ( 
n ul BE SURF... with 


scale Second, the 
paratus needed 

' 
Oo eV the simp 
to even € es Contin -Caginet : 
than requ THE AMERICAN HARDWARE: CORPORATION 
NEW BRITAIN, CONNECTICUT 


less familiar 
corresponding problems of 


physics As a result, there has | 
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gave MONEY and, 
MATERIALS 


ROLLED BUSHINGS 


When you buy bushings, remember that Federal- 
Mogul rolled split-type bushings, precision made, 
can often save material, time and labor without 
sacrifice of performance standards. Uniformity and 
strength are obtained through controlled alloy 
quality and grain structure. 

Quality production for hundreds of uses can mean 
savings in your application. Made in a wide range 
of lengths and diameters and including oil holes, 


SINCE 


1899 
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formed oil grooves, slots, cut-outs and standard or 
special seams. (For heavy duty, high precision or 
intricate shapes, we also manufacture a wide 
variety of cast bushings to almost all bronze speci- 
fications.) Ask your Federal-Mogul representative 


or write: 


FEDERAL-MOGUL CORPORATION, 11043 Shoemaker 
Detroit 13, Michigan 


Our six plants produce sleeve bearings in all designs and 
sizes; cast bronze bushings; rolled split-type bushings; 
bi-metal rolled bushings; washers; spacer tubes; precision 


bronze parts and bronze bars. 





SANDVIK 
SPRING STEEL'S 


CUTS COSTS TWO WAYS 


Here is how Sandvik’s double accuracy will cut your costs. 


1. It cuts rejects by being consistently within 
specified gauge. 

2. Sandvik’s greater precision brings gauge closer 
to exact size ... gives you more parts per pound. 


What’s more, Sandvik steel’s uniform physical characteristics 
from lot to lot means longer tool life plus better performance of 
the finished part. 


For quality spring steel, check with Sandvik. Sandvik cold- 
rolled, high carbon strip steel is available: 


Precision-rolled in thicknesses from .001” 

In straight carbon and alloy grades 

In special analyses for specific applications 

In more than 800 stock sizes 

Annealed, unannealed or hardened and tempered 
Polished bright, yellow or blue 

With square, round or dressed edges 


Phone, wire or write your nearest Sandvik office for further 
information or technical belp. 


SOME SANDVIK SPECIALTY STRIP STEELS—Stee! for Textile Machine Part 
Sow Steels; Metal Band, Wood Band and Butcher Band * Camera § 
Steel * Clock and Watch Spring Steels * Compressor Valve Steel 
Blade Steel * Feeler Gauge Steel * Knife Steels * Rozor B 
S * Shock Absorber Steel * Sinker Steel * Spring Ste« 

Vibrator Reed Steel, et 


Ste 


SANDVIK STEEL, INC. 
11) GGHTH AVE, NEW YORK 11, N. Y., WAtkins 9-7180 
230 N. Michigon Ave., Chicago 1, Ill, FRanklin 2-5638 
1736 Columbus Rd., Cleveland 13, Ohie, CHerry 1-2303 
SANDVIK CANADIAN LTD., 426 McGill St., Mont., Can. 


. Consistently within specified gauge 
2. Closer to exact size 


SANDVIK CATALOG DESCRIBES 785 SPRING STEEL SIZES 
Write, on your letterhead, for your copy, today 
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tendency to present the quantum theory 
as being inseparable from the mathe 
matical problems that arise in its appli 
c.tions. In this book, special emphasis 
is placed on developing the guiding 
physical principles that are useful not 
nly when it is necessary to apply our 
ideas to a new problem, but also when 
we wish to foresee the general prop- 
erties of the mathematical solutions 
without carrying out extensive calcula 
tions. The development of the special 
mathematical techniques that are neces- 
sary for obtaining quantitative results 
in complex problems should take place, 
for the most part, either in a mathe 
matics course or in a special course 
concerned with the mathematics of 
quantum theory. It seems impossible, 
however, to develop quantum concepts 
extensively without Fourier analysis 
It is, therefore, presupposed that the 
reader is moderately familiar with 
Fourier analysis 

In the first part of this book, atten 
tion is given to the steps by which the 
quantum theory may be developed, 
starting with classical theory and with 
specific experiments that led to the 
replacement of classical theory by the 
quantum theory. The experimental and 
theoretical developments are presented 
in such a way as to show that each new 
step 1s either based directly on exper! 
ment or else follows logically from 
the previous steps. In this manner 
the quantum theory can be made to 
seem less like a strange and somewhat 
arbitrary prescription, justified only 
by the fact that the results of its ab 
struse mathematical calculations hap 
pen to agree with experiment 

A complete account of the relation 
between quantum theory and the pre 
viously existing classical theory is 
given. Wherever possible the mean 
ing of the quantum theory is illus 
trated in simple physical terms. The 
final chapter of Part I points out 
broad regions of everyday experience 
in which we continually use ways of 
thinking that are closer to quantum 
theoretical than to classical concepts 
Also discussed in detail are some of 
the philosophical implications of the 
quantum theory, and show that thes 
lead to a striking modification in our 
general view of the world, as compared 
with that suggested by classical theory 


The New Physics 


Sir C. V. RAMAN, prof 

ics, Calcutta University 

54 x8 un. Published by Philos 
Library, 15 E. 40th St Neu 
16, N Y $3 75 


The author is a Nobel Prize win 
ner and an Honorary Doctor of Science 
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Wherever you find horsepower at 
work, you will find Twin Disc 
Clutches and Hydraulic Drives. 
That's because Twin Disc offers 
standard units for every kind of ap- 
plication in the industrial field, from 
split-second work cycle operations 
to 1000 hp tugs-of-war between 
prime movers and mother nature. 
Thirty-three years of working 
with hundreds of leading equip- 


lf 


Twin Disc Mechine Too! Clutches are stand- 
ard in leading makes of machine tools 
Four Twin Disc Clutches actuate this Acme- 
Gridley Model M Avutomatic—oa 

MTU (unit hub duplex) on the spindle shoft; 
one Model MTS (single cons» ction) each 
on the feed shaft and the worm shaft, ard 
a 3” single multiple disc clutch on index- 
ing. Twin Disc Machine Toc! Clutches ore 
mede in oll and dry type, in sizes from 3° 
to 12” . . . torque capacities up te 2355 


Twila Disc 


CLUTCHES ‘am RAVLIC DRIVE 


€e@e@ 


etancuts CEEWEL ABD + Baicas - 


Stteort- tos ameries ~ 


ment manufacturers have proved 
that, no matter the problem, Twin 
Disc can help provide the answer. 

And an answer that is impartial, 
for not only does Twin Disc offer a 
complete line of friction clutches, it 
offers a complete line of industrial 
fluid drives as well. 

That's why for the right connection 
between driving and driven units, al- 
ways specify Twin Disc. 


: Clutches & Hydraulic Drives 


LUE Ge 


TCH COMPANY, Racine, Wisconsin 


@ 


wEwW Ofte - 


HYDRAULIC DIVISION 


etwaere.- Searrie + tease 
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AST 
UNITOOESSES 


«» REDUCE FINISHING TIME— 


»+ GIVE MINIMUM 
TOLERANCE LIMITS! 


Shown above are three 

presses ranging from 250 to 600 ton 

capacities, another important part of Unitcast’s 
facilities that add quality to the product. 


e Do your castings assemble freely and within 
tolerance limits? 


* Do your castings fit machining fixtures prop- 
erly, consistently? 


e Are your finish allowances held to a minimum? 


INTERCHANGEABILITY has long been recognized as the 
forerunner of mass production. Unitcast daily production is 
held to the specified dimensional tolerances, assuring you 
this very important advantage. 


UNITCAST ENGINEERS CONTINUE TO BE AT YOUR SERVICE 





Give us a chance to offer a “cast 
steel” answer for your i, problem. Our sug- 
gestions while your product is in the design stage 
will pay continuous dividends. Write or call to- 
day. Unitcast Corporation, Steel Casting Division, 
Toledo 9, Ohio. In Canada: Canadian-Unitcast 
Steel. Ltd., Sherbrooke, Quebec. 








UNITCASTINGS ARE FOUNDRY ENGINEERED 
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of a dozen universities. He is the dis- 
coverer of the Raman Effect, a useful 
instrument in the determination of 
the structure of the molecules of sub 
stances. 

The material contained in this book 
was Originally presented as a series 
of radio talks to the Indian public, 
and therefore is primarily intended 
for the layman. 

To fill the need for acquainting 
laymen with an understanding of the 
science of physics that has affected 
and will continue to affect their lives, 
Professor Raman discusses some as 
pects of nature which have not re 
ceived much notice by most of us 
but which are everyday phenomena 
His discussion of familiar events 
should enable the layman to acquire 
a new point of view in evaluating 
the methods of modern science 

Far from being a_ textbook, this 
volume is a collection of interesting 
talks replete with examples of how 
physics, during the last four decades 
has influenced human life and activity. 
The author's aim through all the lec 
tures is to point out how scientific 
study and research has provided man- 
kind with a deeper understanding of 
the workings of nature 


Furdamentals of 
Electrical Engineering 


Frep H. Pumpurey, Head, Depart- 
of Electri al Engi l€é i k Uni 
of Florida, 668 ft igeé x 9 
Published by Prentice-Hall, Inc 
70 Fifth Ave., New York, N. Y 
$7.65 


This book, like the author's previous 
work, entitled Electrical Engineering, 
is intended as a text for students who 
are specializing in fields other than 
electrical engineering. The present 
work is designed for a full year’s 
course. It has been possible to provide 
a much more thorough treatment than 
in the other text. Numerous additional 
topics such as nonlinear resistors, per- 
manent magnets, stabilized amplifiers, 
and electronic instruments have also 
been included 

It is recognized that the student will 
find his electrical engineering usually 
limited to the application, selection 
operation, and maintenance of various 
types of electrical equipment. Only 
such simple design computations are 
included as are needed to demonstrate 
the fundamental physical relationships 
The focus for the chapters involving 
rotating machinery is the selection and 
application of motors as discussed in 
Chapter 15 

Electroni techniques have become 
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\wrrnonned " 

sO important in Measurement and con ° Ste wit, . 
trol that they have been treated in con in 

siderable detail In addition to an é 

explanation of the physical phenom RIGID GOVERNMENT 


ena, suffcient quantitative material has 
been provided so that simple ampli afd TUBING REQUIREMENTS 
fiers and electronic switches ci he 
designed 
Although the text is primarily for 
the non-electricals, it should be suitable 
for a first course for electrical engi 
neers. It is expected that this book 
will serve as a valuable reference dur 
ing the early professional life of the 
student 


Chapters of particul 


lar interest 
product engineers include Ele 
Motor Applic ations; Electroni 

ments ; Electrical Methods of I 
trial Measurement; Electrical Control 
in Industry; Electrical Illumination; 
Industrial Wiring Systems and Electric 
Power-Economics and Maintenance 


Bibliography on 
Non-Metallic Bearings 


L Bibliography No. ¢ 


Com pitied 
1g Societies Library 
New York 18, N. Y 





This booklet lists 101 selected refer 
ences which have been published dur 
ing the past twelve years both in this 
country and abroad Each listing 
briefly describes the extent of the work 
referred to on the subject which covers 
all aspects of non-metallic bearings 
such as their manufacture, design, 
properties, wear, lubrication. perform 
ance, testing and application; this in 
cludes bearings made of rubber, wood, 
laminated phenolic plastics, resin 
impregnated cotton fabric, micarta and 
nylon. Specific applications are dis 
cussed such as: for rolling mills, marine 
propeller shafts, rudder posts, 
matic presses, agricultural machines, 
and axle bearings for railroad rolling 
stocks 


Production Control 


FRANKLIN G. Moort 
Univers ty iSS page 
McGraw-Hill Book ¢ 


12nd 81, New York , mummy) THE STANDARD TUBE CO. 


The objective of this t ‘ : roit2. Sinn Mi 


? chigan 


scribe production control procedures 
in a way that will help the reader : see ’ fabricated Ports 
understand how production control is 
accomplished ond why the particular 
methods are used. The advantages and 
limitations of the various methods are 
thoroughly examined. The evaluation 
of differing procedures has been con 


fined largely to pointing out the cir 
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Size and Spherical Accuracy 
Perfection of Surface 


NOT A BETTER BALL mabE.. 


And theservice results from every 
Strom metal ball prove it—not 
only in the finest precision ball 
bearings but also in thelot of other 
ball applications where Strom 
balls are doing the job better. 
Strom has been making pre- 
cision metal balls forover 25 years 
for all industry and can be a big 
help to you in selecting the right 
ball for any of your requirements. 
In size and spherical accuracy, 
perfection of surface, uniformity, 
and dependable physical quality, 
there’s not a better ball made. 


‘Stroq] ste: eats. co- 


Lorgest Independent and Exclusive Meta! Ball Monufocturer 
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“custom” 
precision 


Orders for Sewall Stock Sprockets carry the 
assurance of complete interchangeability 
and satisfactory performance. Wide range 
of sizes. Send for the Sewall Catalog. 
Prompt quotations on your requirements 
of special gears and sprockets. 


SS See eeeaeeu 


By the Makers £. 8. SEWALL MANUFACTURING CO. 








696 Giendale St. + St. Paul 4, Minnesota 
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Sewall Gears 
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rate chapters, since their layout is 
based upon entirely different methods 
A detailed treatment of the balanced 
and unbalanced fractional-slot lap 
windings is given for the first time on 
the basis of newly developed methods 


The wave windings are treated in 


detail Also these windings are di 
vided into three parts integral slot 
and integral plus half-slot windings 


balanced fractional-slot windings, and 


unbalanced fractional-slot windings y > py & © P/V 
Newly developed layout methods show = , i 4 


how to make a fractional-clot wave 


winding balanced tn al uses in which BB, = Double sows of Ball Beoring 


the fractional-slot lap winding = Effective Packing Element 


ulanced and how Pressure or Vocuum Service 


balanced winding for minimum unbal Senndacd Sutvel Selate UT = Low Torque under ll conditions 
In order t ilitate the wind For pressures from 
, 125 psi. to 15,000 psi 
WOraxing 
al three kinds 
of wave windings 
Material is also pre sented on multi 
spec 1 windings, single-phase windings 
reconnecting windings for changed 
operating con litions 1d methods for 
locating fault 
High Temperature Swivel | 
Joints. For temperatures 
to 500°F. M.W.P. 700 psi. 7 
. 


The Physics of 
Powder Metallurgy 


by WALtTet KINGSTON 

red by the etallurgical Lab 

Product 

104 page ) Published 
McGraw-Hil } ( 330 Rotating Joints. For 150-ib 


' sn steom, brine, etc. Adapted | 
i2nd New } l N.Y. $8.5 for siphon return line : 


,) 


This book brings together in con 
venient referen m twenty-two 
papers on ch develop 
pet rs of the phys! 7 For over a quarter-century, here at CHIKSAN, we have 
metals and pra ul pow ler metal specialized exclusively on developing and designing Swivel 
urgy, written by the foremost authori Joints* for all purposes on manufacturing them to our 
ties in the field from both the United rigid standards of precision...and on following through in 
States and abroad Senitary Swive! Joints the field to check performance under all! sorts of condit 
Presented at the Sympos For Food Processing, That's why there is no substitute for CHIKSAN Ba//-F 
Dairies, Bottlers, etc 
Powder Metallurgy sponsored w tl Swivel Joints* when it comes to efficient service with 
Metallur ~ical Laboratories of 
vania Electric Prodi Inc., It costs you nothing to take full advantace 
papers provide an uf di 1M SAN's specialized experience. CHIKSAN F 
on the theory and practice i will gladly cooperate with you in desig 


mum safety longest life and minimum mainte 


ible lines to meet your specific requires 


I 
metallurgy, as well as d 
} } 


ng < e oD WRITE FOR CATALOG NO. 50-C. REPRESENTATIVES IN PRIN 
metal-powder reactions CITIES—SOLD BY LEADING SUPPLY STORES EVERYWHERE 


etter inderstan¢ 


| ie € these pat . Hydraulic Swivel 
ignt oO nese paj 5 are « Joints. For pressures *For full 360° rotation in 1, 2 and 3 planes. | nited flexit 
| > t 
butions to the theory I pipe lines is secured merely by arranging swivels in pr 
covering such im Over 500 different Types, Styles and Sizes for pressures to 15 
e : temperatures to 500°F .; pipe sizes from 6” to 12” and larger 
mechanism i ing of single 


metals, the correlation between phys 


eg 
ical properties and t degree of sin a? CHIKSAN COMPANY 


tering, and the sintering of carbides 
AND SUBSIDIARY COMPANIES 
closely connected with sintering and Chicago 3, Il BREA, CALIFORNIA Newark 2, N.J 


powder metallurgy within the field WELL EQUIPMENT MFG. CORP. HOUSTON 1, TEXAS 

of physics of metals. Some of the CHIKSAN EXPORT CO. BREA, CALIFORNIA NEWARK 2, N J 
important ispects onsider 
clude recrystallization, atom transport 


and the self-diffusion phenomena of 


Eight others discuss mechanisms 


ed here in 
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"R-B-M INDUSTRIAL . 


“i 
SONTACTORS (HY, 


Underwriters’ Approved. 
600 Volts AC 


Non-Reversing 
2 to 4 Pole 2-3/4" w. x 3-5/8" h. x 3-5/16" d. 
5 to 8 Pole 5-9/16" w. x 3-5/8" h. x 3-5/16" d. 
Reversing 
2 to 4 Pole 5-9/16” w. x 3-5/8" h. x 3-5/16" d. 
Note: 10 and 15 ampere contactors have same mounting and over- 
all dimensions. 

ACCESSIBILITY 
To replace contacts, it is not necessary to disassemble the complete 
contactor. Just remove the parts comprising the stationary and 
movable contacts. Contacts can be replaced without disturbing 
wiring. To change coil, remove magnet frame and coil assembly 
only. (See illustration below.) 

FLEXIBILITY 
Using a screw driver only, you can easily change any pole from 
normally open to normally closed. No special parts required. 10 
and 15 ampere parts are interchangeable. 

RELIABILITY 
Laboratory tests involving millions of operations, plus field serv- 
ice of thousands of R-B-M contactors on door operators, radio 
transmitters, packaging and weighing machinery, hoists, machine 
tools and many other industrial appli- 
cations offer proof of dependable, 
trouble-free performance. 

ADVANCED DESIGN 
Melamine Insulation. Molded coil 
housing. Ilsco soiderless connectors. 
50/60 ‘cycle magnet coiis. Palladium 
silver contacts. Stainless steel self-ccn- 
tained contact springs. 
Where space is a factor, and accessibility a 
must—use R-B-M industrial contactors. Initial 
low cost plus dependable performance will 
save you money. Write for Bulletin 600 and 
price list on your company letterhead. 

Address Dept. C-8 


R-B-M DIVISION 
ESSEX WIRE CORP. 


Logansport, Indiana 


MANUAL AND MAGNE! ELt 
FOR AUTOMOTIVE INDUSTRIAL COMMUNICATION AND 
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stress relief, grain growth and boun 
daries, and the shrinkage of synthetic 
pores im iron. Six papers present ex- 
perimental data or reviews on prac 
tical problems of powder metallurgy, 
such as producing pure titanium car 
bide powder by means of carburizing 
gases and the use of the electron 
microscope to determine the particle 
size of tungsten 

Each paper is followed by a discus 
sion that evaluates the data presented, 
reflecting current thinking on the 
subject 


Electronic Motor and 
Welder Controls 


GeorceE M. Cuute, Application Eng: 
neer, General Electric Ca 6x 9 7n., 
348 pages. Published by McGrau 
Hill Book Co., Inc., 330 W. 42nd St 
New York 18, N. Y. $6.50 


For the man who must select, install, 
or service electronic controls for 
motors and resistance welders, this 
book offers the kind of practical assist 
ance that can mean quicker and better 
job performance It gives specific 
and detailed explanations of the cir 
cuit operation of the tube-operated 
equipment found in the major groups 
of motor and resistance-welding con 
trol Exch chapter starts with an 
introduction to a complete electronic 
equipment and then splits it into its 
component circuits for individual 
treatment Each Operation is pin 
pointed with simple descriptions and 
clearly drawn diagrams 

This book presents improved ele 
trical circuits, with a great variety of 
closed-cycle motor-control systems, and 
considers the stable operation of such 
motor systems Among the topics 
covered are: basic welding controls 
sequence timers—synchronous timing 
and combinations—seam welding con- 
trols—position controls—speed con 
trol of d-c motors—photoelectric regis 
ter controls—the electronic amplidyne 

rubber calendar control—paper 
machine control—and several others 


Basic Machining Operaticas 


Prepared under supervstion of ASTE 
Book Committee, Eowarp W. Ernst 
Chairman; FRANK W. Curtis, Vice 
Chairman; FRANK W. Witson, Ed 

r-in-Chief, 235 pages, 6 x 9 im 
Published by McGraw-Hill Book ¢ 
330 W. 42nd St., New York 18, N.Y 
$2.75 

Containing fifteen separate chay 
ters from the popular ‘Tool Engineers 
Handbook,” this book will be of prac 
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Gehl Harvesters and Hammer Mills are famous 
for their efficiency, rugged construction and con- 
tinuous heavy duty service. By skillful designing 
for retaining rings Gehl Bros. Mfg. Co. of West 
Bend, Wisconsin saves metal, money and time. 
Perhaps you can too. 

Hundreds of machines and products can and 
should be redesigned to take advantage of these 
inexpensive, yet highly efficient, artificial 
shoulders. Retaining rings are certain to save 
man hours as well as material. 


To offset the rising costs of so many things 
here is one sure way to increase your margin 
of profit. 

Don't cut down large shafts to make your 
shoulders— it's needless waste. Groove all shafts 
and housings and use these high grade steel 
rings. 

Examine your machines and products today, 
and send for a descriptive folder of our many 
types of retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 
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SPECIFY MORTON—Over 30 years ex- 
perience in fine tool making 

Recognized throughout the Industry 
for the development and manufacture of 
the most economical and highest quality 
Fixture Clamps an ° Standard Details. All 
Precision made of heat treated selected 
Steel © © © © © © in @ wide 
range of sizes and types to fit the most 
rigid and exacting requirements. . . 
Complete Clamp Assemblies or any of 
their Component Parts 


Mi GC, MORTON 
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including full > 
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New Books continued 
tical value to every tool-design drafts 
man, machine designer, and machine 
doesn't already 
Comprehensive 


shop foreman who 
own the Handbook 
treatment is given to the following 
machining processes and tools: mill 
ing; broaching; engine lathes; turret 
lathes ; single-spindle automatic lathes 
single spindle automatic screw ma 
chines; Swiss-type screw machines 
mltiple-spindle autom*.ic bar and 
chucking machines; heavy horizontal 
boring precision production boring 
ertical boring mills and turret lathes 
drilling, reaming, and counterboring 
jig boring and grinding; stienasing 
shaping and plotting 

Many line drawings point 
operation, and design featu 
chines and fixtures. Considerabl 
phasis is placed on anlyzing and 
proving setups and operations, impr 
ing and standardizing planning 
control, and designing product 
tools Each chapter contains also 
many tables and charts, definitions 
symbols and equations, in addition to 
methods, practices 

All material used was gathered 
members of the ASTE and is based on 
published governmental, associational 
and industrial company standards 


id procedures 


Metal Processing 


OrLAN WILLIAM Boston, Chairm 
pega 5 t of Metal Processing 
ersity of Michigan 

in. Published by om 

Inc., 440 Fourt/ 

N. $7.50 


This second edition has been com 
pletely revised. The chapter on 
casting and plastics has been remove 
to make space for the addition of 
hapter on surface quality anc en 
large the chapters on machinability and 
machine oad drives The _ latter 
overing electric motors and hydrauli 
pumps wit h their controls and circuits 
Much of the information dealing with 
sintered ( arl ide tools and their use s 
ilso new 

Steps involved in designing for pro 
juction discuss the manufacturing 
rawing with tolerances and surfac« 
quality indicated, the analysis and form 
of material used, the machining opera 
tions indicated, the machine tools 
cutting tools, and inspection and how 
these determine the plant layout 

Extensive data are given to show 
cutting forces, power, tool life, chip 
and surface quality as in 
fluenced by the properties of the mate 
rial being machined, the cutting fluid 
and the tool shape and quality 


In the present tremendous expan 


formation, 
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VALVES 


14 Models 
for Positive, 
Easy Actuation 
of Air or 
Hydraulic Cylinders 


\ ) HAND OPERATED 
4-WAY VALVE 


A simple, economical 
valve, suitable for 
most requirements 
Requires only light 
turning effort. Built 
for long life 


OPERATED 

4-WAY 

VALVE 

Leaves hands free for other work. Re- 
quires only light pedal pressure. Works 


like accelerator throttle. Particularly val- 
vable for women workers. 


POWER 
OPERATED 
4-WAY 
VALVE 
For remote control with or without elec- 
tricity. Can be controlled by microswitch, 
cam, finger or toe operation, 
Ledeen Valves embody the rotating disc 
construction, and are designed for con- 
trolling the flow of air, oil or water 
They are made in 14 different models 
for 5 different cycles, 
in 6 sizes. rye wT 
Write for Bulletin 510 


: ee 
1610 San Pedro 


Los Angeles 15, Cal 
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sion of tool design and production, the 
wide range of specific practical recom 
mendations covered should find imme 
diate use In these times, it is also 
important that design engineers con 
serve strategic metals by simplifying 
ind refining designs so that machines 
and parts can be produced most effi 
ciently and at reasonable cost, or in 
case of emergency at sufhciently high 


rate to meet any need 


Ordnance Production Methods 


CHARLES QO. HERB 
534 


afl f 


A collection of articles that have 
been published in Macher) The 


facturing opera 


articles describe man 

tions in the production of rifies, small 
hine guns, bullets, shells 

artridge cases, guns, bombs, tanks 

and other weapons of war 

This collection of 

experiences Of manutacturer 

World War II in tooling up for 


roduction of war materiel. Man 


I 
facturing processes and m terial 
dling methods then 
lustrated and descril 

Ihe information 
of current usefulness 
emergency since not 
elapsed between th 
of these articles and 


of this volume 


Sheet-Metal Fabricating 
Principles and Methods 


GEORGE SAcHs, Hor 


ind, UF > 2¢ 


work which has be 

in industry, Many different 
design and fabrication have beet 
lished. Most of these have d 
by rule-of-thumb his has beer 
to the great number of variables et 
ountered in sheet metal work which 
re often complex and difficult to 
apply. Although trial and error solu 
tions have been useful in particular 
cases, it does not 1 lly distinguish 
between the pertinent or the insignifi 
cant variables 

This book describes systematically 
ind in great detail th principles ot 
numerous sheet-metal forming methods 
It emphasizes their similarities and 


differences It covers the theory of 
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SEALMASTER 


BALL BEARING 


Any machine is a better product 
when it is equipped with SEALMASTER 
ball bearing units. SEALMASTERS are de- 
signed and manufactured to give users the 
best possible bearing performance with 
the least amount of maintenance attention. 
An exclusive combination of the most 
important bearing features insure a long 
life of dependable service under the most 
exacting conditions. SEALMASTER units 
give superior performance in the field. . . 
the best proof of quality. 

Write for a copy of catalog 845... it gives 
full details on the SEALMASTER line. 


PERMANENTLY SEALED! 
Felt-lined ste<i flinger rote- 
ting in lok yrinth prevents en- 
try of dirt or loss of grease 


SELF-ALIGNING! Bearing 
unit, with seals independent 
of housing, aligns itself with. 
out seal distortion 


PRE-LUBRICATED! Proper 
omount of lubricant is placed 
in bearing chamber before 
shipment unit is reedy for 
immediate use 


NO HOUSING WEAR! Pat- 
ented locking pin and dimple 
prevents rotation of ovter 
race in housing, cad posi- 
thons bearing for relubrica- 
thon No housing weer 
meons quiet operation 


Seal Master Ball Bearings 
are available in a complete 
line of standard units: Pil 
low Blocks « Flange Units 
* Hanger Units + Cartridge 
Units + Flange Cartridge 
Units + Take-Up Units 


BEARING : \pivision 
sreruenS-ApAMson 
1OGEWAY AVENUE, AVEORA, HLINONM ie 108 ANGELES, CALIF © SHLLEVNAE. Ont 
Factory Representatives and Dealers 


ta All Principal Cities 





New Books continued 


NEWCOMB’S FREE SPRING GUIDE cscs 6s: sa ont a 


the metallurgical effe ts produced 


4 


in st mpi ing, drawing " eanaling, 
bending; the practical operations in 
volved: the design of parts and dies 
ind describes the production equip 
ment used All this information 
should be of special importance in the 
defense | tion program now un 
ier Way 
During the past war, the U. S. Gov 
rment recognized the importance of 
| forming and undertook a 
resear and development 
witl vf rapidly putting 
into prod iction new alloys with un 
isual forming properties Although 
work Was ! | 
strength 
rnational Nickel ( Ss since 
fully investigated tl ise of 
istenitic stainless steels This book 
ised to a larger extent on the results 
these investigations Since very 
of this extensive work has been 
ivailable, this yk should be 


important as a source for 


ial h autho 4 
“Which is the least expensive type of loop?” “How can Hydrogen ft: Sarge Rosny = Merv * of 
embrittlement be avoided?” “What is the best plating finish and & duh thai. tan tes On eitien weal 
why?” “Which material is best for impact loading—corrosion resis- ! a Shnie Rinaniiediagn os ail 
tance—elevated temperature?” v re | a 


i¢ book is divided into five parts 

iow, designers and purchasers can find the answers to these and Design and Properties of Sheet-metals 
many other spring questions! “How to reduce spring costs” is the Principles of Forming; Principles of 
handiest reference guide ever assembled. This 8-page illustrated D p ‘Drawing; Press-Die Formings 
booklet contains up-to-date hints for spring economy, including ind Other Forming Methods. In this 
authoritative information related to spring design, materials, finishes, last section, special methods and recent 
purchasing data, etc. Send for your free booklet NS 500 today! levelopments are discussed along with 


Ever since 1865, leading manufacturers have recognized NEW- sehen. oo yeaage fg ar — ; — 
COMB’s ability to produce precision springs at low cost. With the Page heat ga Com te .- Bias 
addition of a new, completely equipped plant in Bridgeport, Conn., . prec er eee 
our expanded facilities result in quick delivery and better service Scanian aati tiie all taal 
to our customers. SINE 7 page o sae Aerie 

nd forming and finally spinning ts 

NEWCOMB invites you to discuss your spring requirements. Write lescribed. Following each chapter ts 
to either plant. You will get personalized service. A rete “ws ir h she rn 1 pro 

his DOOK 1s protuscly ustr a 
1 inde if 


which should 


NEWCOMB maintains a Small Order Department in each of its 2 

plants for experimental and short runs. - Each Plant cc complete i in itself, Strength of Materials 
using skilled personnel with specially desig equipment for quick ‘ 

delivery on your smail orders. Max M. Frocut, R 


rector 


Stretch 





THE NEWCOMB SPRING CORPORATION 


3908 SEVENTH AVENUE, BROOKLYN 32, N. Y. ( 
228 CHERRY STREET, BRIDGEPORT, CONN. This text is the outgrowth of 


the same tit 


an 
i le 
. ; that joint! sublished by the 

" ‘ ° wthor and tl late Professor N. ¢ 
NEWCOMER 
: ie 43 lumns and Curved Beams,” how 
; : ever, the book has been rewritten and 


os : ‘ a rearré ng with a new approach and 
precision engineered springs . | | treatment a aiemauiciia 


Of ening discussion 
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Ve to % HP Type 28 geor 
motor. 4.3 to 125 RPM 
double gear reduction 
right angle shoft 


Specify GEAR MOTORS 


< 


= are dozens of reasons why Century gear motors assure 
satisfactory performance day after day. Here are a few of them: 
1 to 5Q horsepower 


Simple design, coupled with accurate machining and rugged alf motor type 


gear metor 


construction, produces a rugged unit that stays in alignment 
Precision gear cutting assures quiet operation. 


Streamlined design provides improved appearance and smooth 


easily cleaned surfaces inside and out. 


Century Gear motors are available in a wide range of types and 
sizes from '< to 50 horsepower—in a variety of speeds. Other 
Century motors are available in a complete range of types 

and sizes from '< to 400 horsepower. Specify 


Century motors for all your electric power requirements. 1 to 50 horsepower, vertical 


: all motor type gear motor 
nro 0 ott ¥ RP tad Pane : A *% 


2 to 3 HP geor motor Single 
geor reduction 
right angle shoft 


Century Electric Company is 
celebrating its 50th year in the 
electrical industry 





. Louis 3, Missouri 


ts in Principal Cities 
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SOLID STEEL COLLARS 
with 
UNBRAKO 
Self-Locking 
HOLLOW SET SCREWS 


Used 
Profitably ... 


by manufacturers of such 
widely diversified products 
as lawn mowers, food ma 
chinery, textile machinery, 
juke boxes, snow plows, con 
veyors, air Compressors, agri 
cultural machinery, electric 
fans, bottling machines, and 
dozens of others. 


Precision machined from 
solid bar stock in 42 stock 
sizes for shafts from 3/16” 


to 3” diameters inclusive. 


Write for prices and name 


of your nearest distributor 


“SPS- 


STANDARD PRESSED STEEL CO. 
JENKINTOWN 28, PENNSYLVANIA 





New Books 


continued 


eals wich 


the basic types of failure 
the prevention of which is the major 
objective and the theme of the book 
Primary emphasis throughout the vol 
ume is on the meaning and practical 
significance of stresses and strains in 
the general problem of prevention of 
failure, both under stati 
under conditions of fatigue 


loads and 


Failure is discussed not only from 
the standpoint of the structural de 
signer concerned with static loads and 
yielding, but also from the point of 
view of the machine designer who is 
equally interested in fluctuating loads 
and fracture 

Recognizing the wide use of stress 
analaysis as an aid in design, much 
space is given throughout the text to 
modern experimental methods, strain 
gages, brittle lacquers and elements 
of photoelasticity 

Simplified treatments, procedures 
and new methods of presentation are 
onspicuous in the treatment of the 
classical subdivisions in a Strength of 
Materials’ course In Mohr's circle 
a unified sign convention for both 
Simplified 
procedures are further found in the 
} 


peams 


stress and strain is used 


study of the deflections in 
In this ‘first course 
Materials, all the 


divisions of 


in Strength of 
conventional sub 
the subject are 

in a Manner that 


onsist¢ 


concepts of modern enginecr 


its methods of analysis 


Vanadium Steels and Irons 


120 Lexingt 
N.Y 
This spiral-bound book of 
sheets contains much material that 


ippe ired in various booklets 


present volurne, these data hav 
assembled to give designing engineers 
oncise, detailed, and readily accessible 
information on alloy steels and irons 
containing vanadium 

Compositions, heat-treatments and 
mechanical properties are given as aids 
to successful design and to the selection 
of materials suitable for spe ink appli 


ations and methods of 


fabrication 
The 180 different compositions covered 
include 


steels, plate and 


1 


onstructional steels 


spring 
sheet Sstcel tool 
steels, cast steels and alloy« 
The book contains an unu 
index of ipplu tions 
{ ompositions for 
mons over a Val 
l is automotive uf 
tools, internal combustion eng 


mechanical components 


the 

wash primer 
that 

stands behind 


your finish 


STANTITE Spraying Prim 
er and STANTITE Clear 
Primer (for dipping) offe 
utstanding resistance to cor 
rosion and rust creep, as 
compared with conventional 
wash primers. They provide 
excellent adhesion to all types 
of metallic surfaces and may 
be used with most types of 
top coats 
cation under air-dried 01 
baked finishes, STANTITE 
dries rapidly Ss unim 


Created for appli 


paired by any baking sched 
ules. Find out now what 
STANTITE can do for your 
product write today to 
the Stanley Chemica! Com 
pany, 81 Berlin Street, East 
Berlin, Conn 


‘STANLEY 
CHEMICAL 


LACQUERS JAPANS SYNTHETICS _ ENAMELS 


NGINE E RING 





We take the difficult production jobs 
off your shoulders. Rell forming equipment 
speedily turns out intricate sections ... 
"stand, indi ail bilgi te ties 
specifications. Shapes are rolled with dies @ 
; ¥ 
that are precision-made in our own plant. 
Write for descriptive brochure. 


. 


7 
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Victures ‘come to life * 


Ever look through an old-time stereoscope? Remember 
the fascination of three-dimension pictures? Now add 
the vivid, full-color of Kodachrome and you have an 
idea of the breathtaking realism made possible with a 
View-Master Stereoscope—price, two dollars retail 

anywhere in the U.S.A. But there's a lot of close- 
fitting, smooth-operating brass stampings in this de- 
vice, and, when they’re made at the rate of a million a 
year, there’s no time for fussing with off-gage, off-tem- 
per metal. Anaconda Brass is the choice of Sawyer’s 
Inc., Portland, Oregon, makers of the View-Master. 


Worlds longest water tunnel 


Driven through solid rock for 117 miles, 
this underground aqueduct will eliminate 


future water shortages in the New York 
City area. The new tunnel, built under the 
direction of the New York City Board of 
Water Supply, measures up to 21 feet in 
diameter and extends from the Catskills 
to New York City. Thousands of feet of 
Everdur Electrical Conduit are used to 
protect important control wiring for the 
electric sluice gate hoists, pumps and re- 
cording devices. Junction boxes in corro- 
sive locations are also made of one of the 
high-strength, corrosion-resistant Everdur 
Copper-Silicon Alloys. Write for a copy 


of Publication E-12. 





With the rapid changeover facing American Industry 
today, much time can be saved by getting the right 
answer, quickly, to new metalworking problems. The 
service files of our Technical Department represent 
many years of experience with the metalworking field 
and contain much practical information on copper and 
copper alloy applications. If you feel we can help, 
don't hesitate to write, addressing The American Brass 
Company, Waterbury 20, Connecticut. 


Because the 
cow wont cooperate 


This unique milk-bottling valve features an air 
release tube telescoped into a second larger tube. 
Advantage: Fast air venting speeds up the bottle- 
filling operation. Anaconda Nickel Silver was 
selected for the most important parts because 
this silvery-white metal is attractive, readily 
workable, easy to clean—and keep clean. The 
Specialty Brass Company, Kenosha, Wisconsin, 
manufactures the Kleen-Fill Valve. 








An “American” short story 


on railroading 


Many of our railroads have found a simple, econom- 
ical answer to the problem of supplying live steam to 
cars and coaches standing on sidings or in railroad 
terminals waiting for a locomotive to hook on. It's in 
the form of “American” Flexible Metal Tubing. No 
joints to repack—simple to connect and disconnect, 
they save dollars in steam and maintenance expense. 
There are thousands of other applications where 
“American” Flexible Metal Hose or Tubing is used to 
convey steam, oil, air and other liquids and gases. 
Catalog CC-300 tells ail. Want a copy? 
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( 
Jack of all ca 


Ever have trouble changing a flat on that low-slung car of 
yours? Well, here’s a jack that eliminates the headache. Made 
by the Triangle Jack Co., Inc., of Wichita, Kansas, it can be 
instantly adjusted to suit the road clearance of any car. An 
Everdur Copper-Silicon Alloy is used for an important part 
of the screw mechanism because the manufacturer found it 
stronger, tougher and generally superior to all other non- 
ferrous metals tried. 


Z 


e do this in self-defense 


For many years our French Small Tube Branch has 
manufactured small diameter, thin-gage tubes of the 
highest accuracy commercially obtainable. One of the 
reasons for this is the constant use of the bore telescope 
on redraw stock . . . for a small defect in a large tube 
would mean a Jarge defect in a small tube. Since a tube 
with an imperfect bore could not escape our final tests 
and inspection, it would be rejected and scrapped... 
hence, we have a mighty good reason for ferreting out 
any possible imperfections right at the start 


Whats so fascinating 
about a fire hydrant 7 


It all depends on the pvint of view. To the city engi- 
neer it's a comforting thought to know the manufac- 
turer used the right metal in the right place. The stem, 
for instance, is one of the most vulnerable parts of a 
hydrant. It is subject to unusual stresses, strain and 
corrosive attack—and it has to be there when you need 
it! Leading hydrant manufacturers are using Evercur 
Copper-Silicon Alloys in increasing quantities for 
stems, stem-nuts, seat rings, drip valve holders, wash- 
ers, bolts, barrels and other parts where a strong, tough, 
corrosion-resistant metal is required. 
Aucust, 1951 
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No chance for replacement here 


Expansion and contraction are important problems in 
bridge and highway construction. A bearing surface cap- 
able of supporting the tremendous, shifting weight of the 
superstructure must be provided. Bridge plates of 
Anaconda Rolled Phosphor Bronze, one of the best bearing 
metals known, have been installed in many of the country’s 
largest structures, including the Macombs Dam Bridge 
approach of the Major Deegan Expressway, New York 
City. Fabricated with graphite-lubricated inserts in trepan- 
ned grooves by Merriman Brothers, Inc., Boston, and used 
in conjunction with a rocker assembly, these Anaconda 
Bridge Plates will withstand lateral movement in any di- 
rection from now on 


YourS-FOR THE FIRST TIME / 
25 years of 


. 

...in 24 pages 
This brand new booklet is the first of its kind in the 
brass industry. It explains the chemical and physical 
nature of corrosive attack in its various forms. In- 
cluded is a tabulation indicating the relative corrosion 
resistance of the principal types of copper and copper 
base alloys when in contact with 183 different corrod- 
ing agents frequently encountered. A penny post card 
will bring your copy of Publication B-36. Address 
The American Brass Company, Waterbury 20, Conn. 


NACON I 


the name to remember in 


COPPER-BRASS-BRONZE 


a 
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If 
YOUR INDUSTRY 
is on this list— 


you can benefit from 


Skill, Imagination & Service 

Tyer technical knowledge and 
original thinking are available 
to you to make Rubber, our 
product, more useful to you in 
your product. The same know- 
how and resourcefulness that 
led Tyer to originate White 
Rubber and Elastic Webbing in 
the early days of the industry, 





ETHOD 


RaAMCO 


Retainng Kings 


hold.moving parts together BETTER! 


saves assembly time - machining - parts - space - weight 


SPIROLOX Retaining Rings posi 
tion and lock all kinds of moving 
parts. They make machines simpler, 
lighter, more compact. In many 
cases they eliminate costly machin 
ing, as well as nuts, pins, keys and 
collars, formerly used in fastening 
These gapless, coacentric rings 


spiral-in easily, save ame in instal 

lauon. They stay put, yet they come 
out again at the flip of a screw 
driver, ready for re-use ... no special 
tools are required! They lock in the 
groove under thrust, will carry loads 
up co their full shear strength—will 
NOt squeeze Out or pop out! 


SEND FOR TEST SAMPLES and DATA BULLETIN! 


Write: Ramsey 
Corporation, 
3769 Forest 
Park Bivd., 

St. Lowis, Mo. 


$00 Our 
~aTALOG 
SWEET S FILE 
om ae 
See secten 44-2 wm the 
1951 Edrten for further 
information on eur 
products 


ght 1951 by Ramsey Corporation 


WHAT'S YOUR 
CLUTCH HEADACHE? 


Size? Type? Drive? Torque? Engagement? 
Overload? Pick-up? Shock? Slippoge? Vibro 
Grabbing? Chottering? Mounting? No 

wt power tansmission problem 


OCKFORD CLUTCH thot will 


have enabled Tyer, through 
war and peace, to supply 
American manufacturers with 


THE UNUSUAL IN RUBBER Hiiice oe 0 Ree aS ores oo 8 
SINCE 1856 Mi Gnas of =] 


your clutch problem, for their 
specihc recommendation 


ROCKFORD CLUTCH DIVISION 
BORG. WARNER 


20% Cotherine Street, Rockford, Hilinels 


RUBBER COMPANY 


159 Duane S’, NEW YORE 189 W. Madison St., CHICAGO 
€.254 General Motors Bldg... DETROIT 





Cooper-Bessemer Corp. Calls Kodagraph Auvtopositive Faper 
Low-Cost insurance 
against costly shop errors 


© 


@ Cooper-Bessemer, teading manufacturer of en- 
gines and compressors located in Mt. Vernon, Ohio, 
must supply its branch factory with intermediates 
( print-making masters) of home-office drawings. 

But they realize that poor intermediates—like 
poor tracings — often produce illegible shop prints 
.-- Which, in turn, can lead to costly errors on the 
production line 











It doesn’t pay to take chances when thousands of 
dollars are at stake. Therefore, Cooper-Bessemer 
makes intermediates on Kodagraph Autopositive 
Paper, which reproduces original detail as dense 
photographic black lines on a clean, evenly trans- | 
lucent paper base. 


These intermediates assure highly legible shop = 


prints at Cooper-Bessemer’s branch plant in Grove 
City, Pa. Even after hun- 





dreds of machine feed- ~~ —-— = 
throughs, Autopositives Photo-lasting in the files. The original draw- 
ings are 200 miles away, but Cooper-Bessemer’s 
Grove City plant has full confidence 

in its 100% “Autopositive File” 

—no worries about intermediates 

fading, becoming brittle, 

or otherwise deteriorating. 

Another important “extra.” 


produce sharp, clean 
prints which are easy 
to read. And there’s an- 
other advantage— print 
production is simplified, 
for Autopositives can be 
run at uniform, practical 
machine speeds—without frequent adjustments, 


Extending Use of Autopositive. The assembly wear and tear of print-making by reproducing 
lines at Cooper-Bessemer’s home plant are also them on low-cost “Autopositive.” The same pro- 
seeing shop prints produced from Autopositives— duction routine currently employed will be fol- 
will soon see many more. Plans are under way to lowed: exposure in a direct-process machine; 
protect some 50,000 valuable originals against the | development in standard photographic solutions. 


[Xodagraph /\utepesitive [Raper 


“THE BIG NEW PLUS” in engineering drawing reproduction 





EASTMAN KONAK COMPANY 

Industrial Photographic Division, Rochester 4, N. Y. 
Gentlemen: Please send me a copy of your illustrated booklet 
giving all the facts on Kodagraph Autopositive Paper 


@ It enables you, or your blue- 
printer, to produce positive 
photographic intermediates 
directly at a new low cost. 
No negative step—ever! 

@ It enabies you to protect valu- 
able originals from wear and 
tear. 


| 
! 
! 
! 
i 
| 
| 
| 
| 
| 
@ It gives you photo-lasting file 1 
! 
i 
! 
1 
! 
I 
! 
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Name IO onesie 


please print 





Company 





copies. 
@ It restores old, worn drawings 
e+. reproduces opaques. 


Street 





City 





TRADE -MARK 








“88 ae 


Today, when military and civilian demands for 
its products have doubled all previous records, 
Aeroquip announces the completion of a sizable 
expansion program. Two new structures and the 
acquisition of a new subsidiary have added more 
than 100,000 sq. ft. of highly productive space to 
Aeroquip’s plant facilities. 


it is not through mere chance that these important 
new additions are in operation today. More than 
a@ year ago the first warning signs that led to 
Then, 
didn’t wait for government prodding or financing, 


rearmament were recognized Aeroquip 
but with private capital and typical American 
initiative began a project which assures greatly 
increased production of vital Aeroquip products 


TODAY .. . when they are of utmost importance. 





ip 


‘Acco, ine 


TT Le 


In Jackson, Michigan, 
there is a new 65,000 
Sq ft. addition to the 
Aeroquip main plant 


In Burbank, Cali- 
fornia, this modern 
30,000 sq. ft. plant has 
just been completed 


Metalco, Inc., a new 
Aeroquip subsidiary, 
operates this plant in 
Che boygan, Michigan, 


CORPORATIC 


JACKSON, MICHIGAN 


FLEXIBLE HOSE LINES «DETACHABLE, REUSABLE FITTINGS e SELF- 
SEALING COUPLINGS « BREAK AWAY COUPLINGS eHYDRAULISCOPE 


Smart 
Bearing 


Buyers 


get a 


MONEY -BACK 
GUARANTEE OF 
LONGER SERVICE 


BEARINGS 
BUSHINGS 
WEARING PARTS 


Machined or rough cast 


American Crucible meth- 
ods, experience, know- 
how, and equipment result 
in highest quality and at- 
tractive savings to you 


Write for literature or 
send blueprints, condi- 
tions of operation, etc., for 
= and recommen- 


dations as to alloys 


THE 
AMERICAN CRUCIBLE 
PRODUCTS CO. 


1317 OBERLIN AVE. 
LORAIN, OHIO, U.S.A. 








in , 
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the makers of 


DoeERR 


MOTORS 


Announce A CHANGE IN COMPANY NAME... 
ELECTRO MACHINES, INC. ceparsurc, wisconsin 


BECOMES 


Eleitrie Corporation 


To avoid the confusion caused by the similarity 
of several other firm names, and to better iden- 
tify name with product, the manufacturers of 
Doerr motors have officially changed the com- 
pany name from Electro Machines, Inc. to Doerr 
Electric Corporation, effective immediately. No 
change is being made in ownership, manage- 


ment, or policies. 


Doerr Electric Corporation produces a versa- 
tile line of high quality, precision-made indus- 
trial type motors for an impressive number of 
leading equipment manufacturers on a growing 
list of applications. 

The large number of special type motors now 
in production permits the adaptation of present 
castings, windings and mountings to meet new 


design problems at a minimum of expense. 


you get more with DOERR 





Long Sheft Motor for Coolant and 
Air Conditioning Circulating Pumps 





typical DOERR motors 


Two-speed Exhaus 
Fan Motor 


Electric Motors from 1/30 to 
5 hp. Standard NEMA Rat- 
ings plus Special Designs 





IF YOU HAVE AN UNUSUAL MOTOR PROBLEM PLEASE 


LET US HEAR FROM YOU. 
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PRODUCT 


About 10% Saving Effected 
By Using Cast-Weld Construction 


Four of these ponderous strip repeaters— 
each weighing about 2!) tons—were 
required for a Chilean strip mill. To pro- 
duce them as single steel castings would 
have been difficult and uneconomical. 


Redesign to two steel castings—to be joined 
by welding—eliminated all cores, reduced 
pattern cost and resulted in an estimated sav- 
ing of 10°% over cost asa complete fabrication. 


eS 2 


Conversion of some of your parts to foundry 


STEEL FOUNDERS’ 


920 Midland Building 


engineered cast-weld assemblies and foundry 
engineered steel castings—through close co- 
operation of your engineering department 
and the steel foundry—may result in more 
production, of better quality, in less time 
and wiin less metal. 

Your steel foundry representative will wel- 
come an opportunity to make available to 
you his company’s long experience, plus the 
full results of the development and research 
program carried on by the Steel Founders’ 
Society of America. 


SOCIETY OF AMERICA 


Clevelund 15, Ohio 


Propucr ENGINEERING 





DESIGN STUDIES @ NO. 17 


Aucusr, 1951 





— used in Clutch Disc Sleeve of 


PROSPERITY DRY CLEANING MACHINE 


Close tolerances and 
rugged construction 
provide quiet operation 
and friction-free 


protection 


@ In Model 6A Prosperity Dry Cleaning Machines, 
the Pneumatic Diaphragm Clutch is engaged 
during the washing operation and disengaged 
during the extraction operation. At the shift, 
clutch locks the “V" pulley and power is trans- 
mitted through the keyed Extractor motor shaft. 
The clutch disc sleeve for this shaft is mounted 
on a double-row Orange Cage Type Needle 
Bearing with inner race to prevent linear creep. 
The Prosperity Co., Inc., Syracuse, N. Y., has been 
using these bearings for seven years, with highly 
satisfactory results. 








Exclusive cage design holds rollers in permanent 
alignment—prevents skewing—permits precision- 
controlled internal clearances. 





range Cage Type Needle Bearings are 
serving with great success in spindles — 
vertical installations—overhung mountings and 
relatively high speed applications. They are less 
affected by misaligned mountings and uneven 
loadings. They are unequalled where extreme 
precision and quiet, smooth running are essential. 
Yet, with all these features, they provide high 
load-carrying capacity in limited space, plus a 
“bonus” of Pentrate-finished raceways and WRITE FOR ENGINEERING DATA FOLDER on Cage Type 
c : : Needle Bearings, showing construction, advantages, 
rollers for increased resistance to corrosion and dimensions, capacities, etc. 
friction. 
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POWDERMET PARTS 


a 
> » 


PRECISION PARTS ARE DELIVERED READY 
FOR ASSEMBLY WITHOUT FURTHER PROCESSING! 


Gears, bearings, electronic components and small assembly 
parts are fabricated to your specifications and tolerances. You 
avoid troublesome raw material procurement problems, (J —T— 
decrease the burden on over loaded equipment in ts 
your own plant and reduce costs at the same 
time Send for this free booklet today and see how 
“Powdered Metal In Your Production Picture” 
will increase your output! 


POWDERED METAL PRODUCTS CORPORATION  : Sntiica 


9335 West Belmont Avenve, Franklin Park, Illinois 


; he 





ging, refrigeration, 
air, printing equignen, etc. 


The “M” Series valves are approx. 4%" high, yet have ex- 
tremely fast action and large capacity for liquids, air and inert gases! 
They have soft insert seats to prevent leak 





ge — will operate in any 
position— nylon fabric coated diaphragm for long life —max. power 
consumption 10 warts—continvous duty! M-2 two-way normally closed 
— 5 to 150 p.s.i.—port size ¥e" or Ve" 
M-3 three-way normally closed, three-way normally open or direction- 
al flow—20 to 150 p.s.i.—port size ¥" or %'; orifice ¥e*—pilot 


operated. Special models available. 


; orifice ¥e — pilot operated. 


Write for Bulletin No. 493 


I cesta VALVE DIV. 


THE SKINNER CHUCK COMPANY 
132 Belden Ave., Norwalk, Conn. 


Precision balls made for your job. In many 
materials. Send your specifications to our Engineering 
Department. Their recommendatiens will be for- 


warded to you promptly. 


THE HARTFORD STEEL 
HARTFORD, CONN 


NEW YORK 


BALL CO. 


ainses 
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An example of 
STORED MOTION 
in which the energy of 
@ compressed spring 
is held until desired 
ond then released to 


~ 





If it needs to behave like a latch, a lock, or a linkage... 


we can design it...mass produce it... economically 


»-»- WITH STAMPINGS!? 


In the equipment you produce, can 
you use a carefully engineered mechanical 
motion to improve its performance... 
to make it easier or safer to use? If so, 
Standard may have something special 
for you. 

Our specialty is producing mechanical 
devices that initiate a force or motion, 
transmit it, control or check it. We can 
build a latch, lock or linkage to unusually 
close tolerances—by STAMPING—to 
keep the price very very low. These are 


reasons why you’!! find Standard locks on 

many of the leading makes of new cars. 
If this design experience and careful 

manufacturing approach suggest a possi- 

ble solution for your ‘‘motion”’ problem, 

we would like to discuss it with you. Our 

new booklet, ‘‘We 

Make Motions”, ex- 

plains our facilities 

further. Why not 

write for a copy 

today? 


THE MARK OF A 


suPeaio® PRODUCT » 


DEPT.D , GENERA OFFICES: 2130 WEST 110 STREET + CLEVELAND 2. OHIO 
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It's a small part for a Dictaphone Time-Master 
Dictating Machine Dictaphone engineers tried 
machining the figure-8 cam groove and 
inserting two triangular rise-points. Too costly! 


Then they tried casting in brass by the lost wax 


method. Unsatisfactory groove! 


The irregular contours, changing radii, the 
o powder metallurgy as the solution of these complex difficulties 


machining or finishing operations are often eliminated 


asily held; on some parts as close as 001”. Production rates 
hour per press 
and sintering processes create novel alloys, as of copper with steel or copper with 
combining cf oil and metal to give long self-lubricating bearing life . cut costs 


f many parts to a fraction of what they would be by machining, casting, forging, stamping 


engineers designers and builders of the presses on 


which powder metal parts are made will gladly consult with 
you on the suitability of your parts for powder metal STOKES MAKES 
production or on their re-design to adapt them Plastics Molding Presses, 
, i 


aving method 











F.J. STOKES MACHINE C 
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Again... FORD Uses 


Down 


for Molded Automotive Parts 


al ty, and out aing re 
ind weather. Write for 
typical parts molded fror 
ling pow lers 


CHEMICALS GQ FOR INDUSTRY 
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ROHM ¢ HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA 




















Weighs Kes... 


and way less trouble 


This Well-Cast magnesium permanent mold wheel cast- 
ing—a 4 lb. light weight—reduces the overall weight of the hand 
truck on which it’s used. Tough as an American in Korea, it’s 
also a push-over to machine. Same thing applies to our sand 
castings in either magnesium or aluminum. Want to lose some 


weight? 


Well-made wood and metal patterns e If you would like to get 
the Wellman magazine each month, drop us a note on your 


business letterhead. 








ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Ameri- 
can Aviation, Inc. offers unperal- 
leled opportunities in Research, 
Deveiopment, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control! Equipment and 
Atomic Energy. Well - qualified 
engineers, designers and physicists 
urgently needed for all phases of 
work in 


Supersonic Aerodynamics 
Preliminary Design & Analysis 
Electronics 
Electro-Mechanical Devices 
Instrumentation 
Flight Test 
Navigation Equipment 
Controls 
Servos 
Rocket Motors 
Propulsion Systems 
Thermodynamics 
Airframe Design 
Stress & Structures 
a 
Salaries Commensurate with 
training and experience. 


Excellent working conditions. 
Finest facilities and equipment 
Outstanding opportunities 
for advancement. 


Write now—Give complete resume 
of education, background and 
experience 


- 
Personal Dept. 


Aerophysics & Atomic Energy 
Research Division 


North American Aviation 


INC. 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 











power modernization 


conserves man power and materials... 


by. 


correct 


STERLING SPEED-TROL 


... GIVES YOU VARIABLE SPEED CONTROL NECESSARY FOR: 


PROCESS CONTROL OF: Temperature — viscosity —level— pressure — flow— et« 
TIME CONTROL OF: Baking — drying — heating — cooking — pasteurizing 
soaking — chemical action— et« 


EQUIPMENT ADAPTATION TO: Load variation. - sequence synchronization. Size 
tension— hardness or shape of materials to be processed — machined 
conveyed — blended — mixed —— etc 


VARIATIONS IN: Quality — quantity — operators’ abilities — etc 


STERLING SLO-SPEED 


... GIVES YOU THE ONE BEST SLOW SPEED AND: 


gives uninterrupted service— provides versatile mounting and flexibility in 
arrangement of machinery —saves valuable space — provides greater safety 
costs less to install and use. An indispensable source of slow speed power for 


Ask for your copy of 
pictorial bulletin No. (-6) 
showing Sterling Electric 
Power Drives Turning The 
Wheels of Industry. Agitators Cookers Kilns Pumps 
Blenders Dryers Mills Screens 
Blowers Feeders Mixers Tumblers 
Conveyors Filters Presses Etc., etc., et 


TERLIN ot ti 
MOTORS 
Plants: New York 51, N. Y.; Los Angeles 22, California; Hamilton, Canada; Santiago, Chile. 


Offices and distributors in all principal cities. 
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iF pays to use your 
custom molder's know-how 


which includes WARP- PREVENTION in large parts 


No. 28) in a Series on Plastics Skill at Work... 


PRODUCT 

ct TOMER B 
Elgin, | 

MOLDER K 


MATERIAL > 


PROPERLY DESIGNED RIBS, based on the molder’s knowledge duced by the element mounted in the mol 
of plastics performance under varied service conditions, assured causes no warpage or other nsional change in this 
the customer of stability required in this molding. fieat pro- resistant Durez piece, despite large size of 


reveal good engineering in plastics 

Your custom molder is qualified in 
engineering ability, experience with 
plastics, and production facilities to 
help you use these ““wonder’’ materials 


present 
sign anc t 


probier 
most profitably 


He is especially familiar with the 
unusual properties of the versatile 


mol ler to ne 
In this case t 


showed a heat-resistant ‘ 
I i ter f é ld Sif ind had two ad Durez phenolics 


plastic to ¢ tne 
warmer base A capable staff of Durez field tech- 
nicians offers him and you... the 
specialized experience of our 30 years 
in developing these materials 


pact strengtl 
assured. Nx 


essary SINCE 


Our monthly ''Durez Plastics News” will J 
keep you informed on industry's uses of 

Durez. Ask us to send a copy regularly — 
Durez Plastics & Chemicals, Inc., 2008 x 

Walck Road, North Tonawanda, N. Y. , \ 


PHENOLIC PLASTICS THAT FIT THE JOB 
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At 
NATIO 
. with no 


Micro-finished 


= } | stainless steel shoft 
Rubber impeller ow 


. 
Mechanical pressure 


| ond suction seals 


— 
] Straight through | 


| and side ports | 
Ea . 


= 


i Bronze housing 
} (Oberdorter Allcy No. 741 
‘Sanaa eee 


APPROXIMATE DIMENSIONS 
OBERDORFER INTERNATIONAL Series 1V Pumps 


OBERDORFER 
INTERNATIONAL 


Series IV 


Rubber Impeller 
8 PUMPS 


These OBERDORFER INTERNATIONAL Series 
IV Rubber Impeller Bronze Pumps were designed to 
meet the demand for low pressure transfer pumps 
which could economically handle a high percentage o1 


' 

corrosive solids In suspension 

The Oberdorfer design has stressed port openings 
for obtaining maximum flo pacity while mau 
taining a wide area of il ipport for the rubb 
impeller. This results in a highly cfficier 
with a long service life when hand! 
able list of contaminated liquids 

{hese pumps are self-priming to about 
the impeller blades are wet. Where possib! 
valve should be installe« 
pump to insure constant 
pumped about the impeller 


Maxin 


between 20 30 p.s.l The rubber 


wise or countercioc kw Ise 


} 


the shaft and may be replaced in a matter of mi 


CAPACITY 
TABLES 


Gallons of water’ per minute 
Outlet pressure in feet head and p.s.i 





PRICE oservo 
LIST 


No. RA — $16.00 


RFER INTERNATIONAL Series IV Pumps 








Write Dept. PE-518 


INDUSTRIAL PUMP DIVISION 
Oherdorfer Foundries, Inc. 
Syracuse; N. Y. 





What's U.S. Rubber doing to make 
mechanical equipment more efficient? 


THIS IS THE LABORATORY 
in the great U.S. Rubber 

t Fort Wayne, Indiana 
engineers work out prob- 
volving rubber-bonded-to- 


irts and all-rubber products. 


RESULTS OF TESTS showing strength of Adhesion to Metal in 
U.S. R er M tings. The mounting in the middle shows 
constantly studying problems involving all types u ‘ pe ol 2 adjacent mountings which have 


te how th 


U.S oratory at Fort Wayne, “U.S.” tech- 


e metal was badly 
inical equipment with moving parts. Among thei siled. The D-nuts were actually torn 
of successes are U.S. Rubber Mountings, which 
vibration, absorb impact and reduce transmitted noise 
ind industrial equipment 
* machines more functional, more com 
U.S.” scientists have at their com 
iboratory at Fort Wayne, one of the 
ind most modern in existence. It contains the finest 
research and development facilities. Many of its tools and 


; Oe ~v- 
machines are unique — some were designed by the very tech : 4 
nicians who use them. These experts and the great “U.S.” ; 
ai 
4 


lahorat ' 
Wora \ « 


SEND FOR YOUR COPIES of these free booklets. They contain 
— for th manufact 


We 
PRODUCT OF : WS ga 9 valuat f ture of mechanical 


€ I ¥ ws. W to address below 


ED STATES RUBBER COMPANY 


ENGINEERED RUBBER PRODUCTS + FORT WAYNE, INDIANA 
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Rivett can furnish the correct 
valve and cylinder for any hydraulic 
circuit. There are aearly 300 primary 
mode!s in the standard Rivett line, 
each available in a variety of sizes and 
types. Because of the simplicity of 


bode! 211 Feet Rivett design, variations can be made 


Mounted Double- - » hee sleeeel 
Adiing Non-Retoting to meet any unique situation. 


Cylinder. 


Mode! 5605 Solenoid 


‘ . Pilot Operated 
CYLINDERS Operated Valve Four-Way Valve 
toa . Model 8832 Model 8630 Com 
G~ Offered in pressure range > Sequence Valve Operated Flow 
of 300 P.S.I. maximum, and Control Vaive 
1500 P.S.I. maximum oi! serv- 


ices. 3000 P.S.1. maximum VALVES 


poet a ation Designed for oil service pressures up to 1500 
slow hetihiin in tom bee P.S.L., and furnished for 3000 P.S.1. in certain 
sietaaiedn. tix dentine “iy te models. Available in standard, spring-return, oe ane A 
ont Gat aaaieas nak oa spring-centered, and ball detent action; five Geur-Waey Valve 
differential scart A Mc piston designs: hand, foot, cam, solenoid, oil 

: pressure, and air pressure operated; 1/4", 3/8", 


with cushioning rod end, o ate +0 ° ; 
blind end or both. Special 4/2", 3/ o A-1/4' and 1-1/2" sizes. 


models supplied. POWER UNITS 


sy Series 9100 single pump, in 5 tank sizes. Capaci- 

i} ties, .4 G.P.M. to 40 G.P.M. at 1000 P.S.1. Series 

ie aoa 9200 double pumps in $ tank sizes. Delivery com- 

Af binations, 3 G.P.M. and .4 G.P.M. to 40 G.P.M. 
Rex’ End Fionge and 12 G.P.M. at 1000 P.S.1. Bananite von 
Four-Way Valve 


Send for Rivett 
Cotolog Sections 
104 and 202 


Mode! 5500 Double Solenoid 


Model 5100 Hand Op. Operated Four-Way Vaive 


Model 5310 Cam Op- erated Four-Way Valve 
erated Four-Way Valve 


RIVETT DEALERS EXPERIENCED IN HYDRAULIC APPLICATION 

Neweork & New York—Compressed Air Products Flint, Mich.—Shively Bros. inc, 719 E. 2nd Ave 

1977 Springfield Ave., Maplewood, NJ., 4 Third Chicago and Milwavkee—MocMillin Engineering 

Ave., Brooklyn, N.Y Corp., 1737 Howard St., Chicago 26, Il 
Philadelphia, Pa.—The Battersby Co 701 N. Brood St St. Lovis, Mo Williom Scheer Co, 6376 Cieyton Rd 
Boston, Mass.—\. W. Sheehy, 1104 Pork Sq. Bidg Dayton, Ohio—Seifreat-Elstad Machy., P.O 
Baltimore, Ma.—Colliflower inc. 56 Olid Fred Cincinnati, Ohio — Seifreat-E'stad Mac!.y 

erick Rd Columbus, Ohio—Seifreat-Eistad Machy.,.P.O 22 Seattie, Wash.—? 
Pittsburgh, Pa.—F. R. Magill Co tS Columbus, Ge.—Bunn H. Mortin, P. O 
Cleveland, Ohio— Gorco Machy ®) ~ lair Minneapolis, Minn.—Anderson Machine Tool Co Cenede—Duncaon Machy. ( 
Detroit, Mich.—Fors Soles Co., 2832 E. Grand Bivd 2641 University Ave., St. Paul 4, Minnesota St East, Windsor ric 


Tulse, Okla. —The Met gcc pp P. O. Box 


Sen Francisco, Calif. —Ditzen Engineering and Soles 


shiond 


Portiand, Oregon © Equipment Co. 
116 N.W. Sovwier St 


Ave Building 


Dept. PES RIVETT LATHE & GRINGER, Inc., Brighton 35, Bostor, Massechuse tts 


WHEN you APPLY HYDRAULIC Air end Hydraulic 


Valves and Cylinders, 


OR AIR POWER flan wey Hydraulic Power \nits. 
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_ she rtages of metals 


we may 
ou requirement f 
or 


you to specify 
e able to fll your 


212 Germantown pon 


Company $710 Smithway 
L Nderbill 0-133! 


SY ott 


All analyses 010" te ye" 


Certo? (035° 7 wall) 





Price: $.00029 Per Rolled Ton! 


How Naticnal Bearing Division helps its 


customers lick costly maintenance problems 


If there’s one thing tougher than rolling 
mill service, it’s the bearing you see above. 
this bearing was completely designed— 
from the inside out—by National Bearing 
Division and installed on a trial basis by one 


of the country’s largest steel producers. 


Result? Where the service life of 
bearings previously used averaged just 13 
weeks, this bearing ran exactly 16 months 
and 4 days . . . rolling 1,515,000 tons! 
Maintenance expenses— including costs of 
replacement and down-time—were cut 
right to the bone. 


This record-breaking performance was 


AMERICAN 


COMPANY 


made possible through a special design by 
National Bearing Division... a design in- 
volving alloy, bore, grease grooves, babbitt 
pockets and machining procedure. And, per- 
formance of these bearings is so consistently 
outstanding that the same mill now stand- 
ardizes on their use. 

We're proud of examples like this—be- 
cause they show how effectively our facilities 
for Alloy Research and Engineering—com- 
bined with 75 years of practical application 
experience—make money-saving solutions 
to problems on... 

Non-Ferrous Bearings and Castings— 
As-Cast or Mochined 
Bronze Bars— Babbitt Metals— 


As-Cast or Machined For every type of 
Cored, Solid, Hexago bearing service 


NATIONAL BEARING DIVISION 


4932. Manchester Avenue «+ St. Louis 10, Mo, 
| 


PLANTS IN; ST. LOUIS, MO. © MEADVILLE, PA. © NILES, OHIO * PORTSMOUTH, VA. © ST. PAUL, MINN. © CHICAGO, iLL. 
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DESIGN MEN SPECIFY CARAVAN axles 
because they increase operating effi- 
ciency, provide dependable movabili- 
ty and reduce axle costs. 

CARAVAN AXLES are recommended 
for utilization with military and in- 
dustrial as well as field service and 
construction equipment such as con- 
crete mixers, welding apparatus, drill- 
ing rigs, fire fighting apparatus, etc. 
CARAVAN units can be furnished in 
two-wheel, single-axle assemblies as 
well as four wheel running gear 
equipped with automotive.type steer- 
ing mechanisms. Straight and drop- 
axle type construction can be supplied 
as standard. 

Employing controlled camber, toe-in 
and caster, which facilitate positive 
trail at high speeds, CARAVAN AXLES 


821 West Interstate Street © 


provide smooth 


steady movability 
over high grade surfaces and maxi- 
mum roadability over rough terrain. 
Axle beam construction is of solid 
square steel stock and sized to in- 
dividual specifications. 


CARAVAN AXLES are available hav- 
ing load capacities ranging from 
1000 to more than 12,000 pounds, 
and they can be furnished in a wide 
range of sizes and models to meet all 
requirements. 


Write today for your copy of UNITED’S new 
12-page, multi-colored and _ illustrated 
Catalog No. 101 which describes 
CARAVAN axles as well as CAR- 
AVAN surge-control braking de- 
vice and CARAVAN retractable 
third-wheel for use with two- 
wheel single-axle units. Catalog 
includes photographs, line draw- 
ings and complete specifications. 


Bedford, Ohio 


% 


LE EQUIPMENT. .. 
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bait 
making this cutter, one main 
problem was finding a way to attach a machined bar 


to a piece of tubing, and adding a T handle to 
the tubing 


» 


¢ 


> 
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to take 


with EASY-FLO for 
It gives us the strong joints we 
need and also meets all our production requirements. 


over two years now 


orp. . 
Washingre™ 


more tricky, the joints had 
severe stresses—both rotary and tensional. It 


was without solution until your representative demon- 
strated EASY-FLO low temperature silver alloy brazing 


cast iron soil pipe, water pipe and 
Duriron pipe from 2” to 12” sizes. They're very easy 
to use, cut clean and true and much faster than 
other methods. 





many thousands of these 
tools out and they are usually used under rough 
conditions, we have yet to encounter any difficulty 
from the EASY-FLO brazed joints.’ 
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@ We maintain a corps of thoroughly trained 
and experienced specialists just to show manu- 
facturers what our low-temperature silver braz- 
ing alloys can do on their work and 
to help soive specific problems. We'll 
be glad to send one to your shop— 
anytime—without cost or obligation. 
The new BULLETIN 20 gives the 
full story about the alloys and the 
valuable services that go with them. 


Write for a copy today. 








How to add 
more speed 
to the faster 


fastening method 


AUTOMATIC 
DRIVING 


of P-K Self-tapping Screws 


\ 
a 
<i Le 
~~ 


This automatic, double spindle 

hopper -fed machine is being used for 
driving two P-K Type lL Hardened 
Metallic Drive Screws simultaneously in 
a plastic wuing device, 


his is an automatic, single spindle, 
hopper -fed machine (one of several tvpes 
for higl speed driving of P.K Screws, 
with sletted, Phillips, or hex heads. It 
also can be supplied with two or more 
spindles for multiple operations, 


To meet America’s colossal production require- 
ments... for defense, for civilian goods ... even 
more speed is needed in operations that have 


already set time-saving records, 


kit ing right into this urgent need for more 
speed, more efficiency—in assembly operations 
is the ever-wider use of Automatic Driving 


ck vices with P-kK Screws, 


A wide range of Automatic Driving equipment 
is available for use with the various types of P-K 
fasteners and with slotted, Phillips recessed, 
and hex head styles. It runs from portable 
electric drivers through connected air and cable 
types. to hopper-fed automatic screw -driving 
machines. And all have this in common—a 


substantial reduction in assembly time and cost, 


Parker-Kalon does not manufacture power- 
driving equipment, but has tested many devices 
in the P-K laboratory under production line 
conditions, and found them suitable for use 


with P-K Screws. Some are illustrated here, 


For special information on power-driving 
equipment, talk to a P-K Assembly Engineer. 
Or, write to Parker-Kalon Corporation, 

200 Varick St., New York 14. 


IF IT's DK": O.K. 
Caz 


PARKER-KALON: SELF-TAPPING SCREWS 


AND SIZE FOR EVERY METAL AND PLASTIC ASSEMBLY 
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grafts. an insulating ‘skin on metal 


Here is another example of the practical imagination C-D engineers can put to 
work to solve your problems. In this case a heavy electrical connector had to be 
covered with a safe, efficient insulation. The material best suited to do the job 


was C-D Dilecto 


The next requirement was to make this insulation an integral part of the 
whole piece. Here is where practical imagination went to work. The solution 
was to laminate and mold the Dilecto directly on the metal bar 


When you have a problem involving plastics—whether it is simple or com 
plex be sure to check with C-D engineers for a practical, unbiased recom- 
mendation. They can choose the material best suited to your needs from a wide 
range of grades of five basic plastics to give you any combination of mechanical, 
electrical or chemical characteristics. A call to your nearest C-D office will 
bring you this kind of help any time—all the time. 


(a 
\v 
= > DILECTO (Laminated Thermosetting Plastic) 
_ aucing better Prog, CELORON (Molded High-Strength Plastic) 
\i Ve, DIAMOND FIBRE (Vulcanized Fibre) 

$F = VULCOID (Resin impregnated Fibre 
MICABOND (Bonded Mice Splitting!) 


| 


iN 


BRANCH OFFICES: NEW YORK 17 ¢ CLEVELAND 14 e CHICAGO 11 e« SPARTANBURG, S. C e SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 . IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


’ . ' 
yontinental )ecamond FIBRE COME 


Your Partner 1 ® 


DE-1-51 


Established 1895. . Monufgcturers of Laminated Plastics since 1911— st BAN: 
A 
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the SKILL ~— the FACILITIES 


... to deliver TRUE PRECISION 
in Parts Such As These 


When many of the country’s largest and most 
prominent manufacturers require hardened and 
precision ground parts that must adhere rigidly 
to quality specifications and’ meet every preci- 
sion requirement. they rely on Allied to produce 
them. They Anow that. no matter how difficult 
or in how high a Volume the parts may be... 
regardless of the number of operations involvec 

.- Allied has the personnel and equipment 


to do the job right, economically and on time. 














ALLIED PRODUCTS CORPORATION 








DEPT o-1 e BURT ROAD ° DETROIT 23 MICH 


PLANT 1} PLANT 2 
Detroit, Mieh Detroit, Mich Hillsdale, Mich 





Here are locks that fit your plans 


as though you designed them! 


and every one gives you YALE dependability! 





Ger A YALE lock that’s exactly right for 


your next job nou!... 





Without paying the extra cost of custom 


design and manufacture 


Without sweating out the inevitable delays 


and headaches of a specially produced job. 


Without gambling on the final results. 





These YALE locks will fit almost any 5591 Drawer Lock 


b . : Can also be used as right or left hand cup- 

plans—both for appearance and function board lock simply by rotating cylinder. Four 

—as beautifully as if you designed them pin-tumblers, heavy deadbolt. Can be master 
. ¢ keyed—1200 key changes 

yourself! They’ll put you days ahead, dol- 


lars ahead, make you absolutely sure of 





hardware quality on every job! 


Before getting involved in a slow, costly 
“special job,” get al! the facts about this 


outstanding line of YALE locks. There’s a 





standard YALE lock for every application. 
9402 Drawer Lock 


PRODUCT DESIGNERS! Five disc-tumblers, die-cast deadbolt and 
nose. Available with 800 key changes. Can 


Save time! Save money! = be keyed alike or master keyed. 
Send for all the facts today! 











THE YALE & TOWNE MANUFACTURING COMPANY, Dept. S-228, Stamford, Conn 


(in Canada, St. Catharines, Ontario) 


Name 
Company 


Street 
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TEES Eh: 


Waco Collector Rings are made in all 
sizes to carry currents of 5 to 200 amperes. Two 
to twelve rings can be furnished on one stub 
complete with brush holders, brushes, studs for 
supporting the brush holders and stud rings. The 
collector rings can be assembled as a unit on 
one hollow tube with threads on one end and in- 
sulation bushing on the opposite end. The brush 
holders carrying the current are made of brass. 
The collector rings are made of hard bronze 


material. Bakelite insulation is used. 


Welco Collector Rings are custom-built to fit the 
special design and functional requirements of 
your machines or equipment. A limited number 
of standard types are available. Send us your 
blueprints and we will design for you the col- 


lector rings that are functionally correct. 


THE B. A. WESCHE ELECTRIC CO. 


1624-20 VINE ST CINCINNATI 10, OHIO 


Collector 
NUE 


.' « 
applications 
e 


There is almost no limit to the number of ways 
Western Felts are serving today. Technical design 
and production specialists for decades have been 
in close cooperation with manufacturers of prod- 
ucts employing felts for such purposes as absorb- 
ing vibration, retaining lubricants, excluding 
dust and grit, filtering gases and liquids, con- 
trolling temperatures and sound, firming and 
lining apparel, covering furniture, clothing peo 
ple; for padding, packing, sealing, grinding, 
polishing, etc. It can be made waterproof and 
fungus-proof and flame resistant. It will pay you 
to place your felt requirements in the experienced 
hands of Western Felt. Its counsel and products 
will prove profitable. In whatever way you use 
it, Western Felt will add materially to improving 
your product Insist upon WESTERN FELTS! 


Over 300 Grades 
Produced 


¥ 


Sheets + Channel « Filters « Washers « Grommets 


Absorbents « Wicking + Padding «+ Cut Parts 


j nis 
WESTERN 1G 
4035-4117 Ogden Ave. Chicege 23. iHinen 


Brench Offices im Primepel 


Manvtacturers and Cutters ofWee! Felts 





WORKS 


TIP... 


FOR THE DESIGNER 


Maintenance: °° 
No Re 
A 


No 


life and dependability of LINEAR “‘O” Rings! 

In this 880 ton steam laminating press built by 
R. D. Wood Company, LIngEAa “O” Rings are ex 
pected to fulfill their sealing job pern 
to be removed 


anently — never 
never to be replaced for the life of 
the machine! 

The “O” Ring is used in sealing cylinders of a 
2-piece construction. Tightness of seal is made pos- 
sible by installing the *‘O”’ Rings in place and shrink- 
fitting the head into the cylinder. When hydraulic 
pressure is applied to the cylinder, the fluid forces 
its way between the inside cylinder wall and the 
head, spreading over the exposed area of the “O” 
Ring. The pressure expands the rubber ring between 


CAB Be So Se ee ENGI 
FRTETerIcIrecacicers 


INEA 


NEERE_D 


eumanent Seal wit 


Here is a dramatic expression of confidence in the 


the cylinder wall and the groove in the head, thus 


permanently sealing the joint 


Produced under rigid supervision and held to the 
closest of tolerances, LINEAR “*O”’ Rings can be de- 
pended upon for continuous and lasting service 
mighty important in these days of critical material 
shortages 


To build it better-—-to make it simpler—it will pay 
you to consult LINEAR 

LINEAR “O” Rings are compounded of natural or 
synthetic rubber, fluorethylene polymers and “‘Silas 
tics” are. molded in a complete range of J.1.C 
and A.N. standard sizes, as well as hundreds of non- 
standard sizes for special uses 


PACKINGS” 


LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 


) 
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sére you taking full advantage of the constantly growing range of forgings? 
Typical is this aluminum alloy forging with a projected area of more than | ,000 
square inches used in the wing structure of a modern military bomber. Such 
forgings are today made possible by the use ot the largest die forging press in 
America (18,000 tons). For hammer or press die forgings of aluminum, mag- 
nesium or steel, Wyman-Gordon engineers are ready to serve you—there is 


no substitute for Wyman-Gordon experience. 


Standard of the Tndustry pre Wore “Jhan nat _— 


WYMAN- GORDON 


_FORGINGS OF ALUMINUM + MAGNESIUM ©» STEEL 
WORCESTER, MASSACHUSETTS 
HARVEY, ILLINOIS | DETROIT, MICHIGAN 


HYVER ODAY GAYNOR QTY VORA GAY R VQ ANH GRO LGN 








SO FAR THIS YEAR. . 


While Maintaining 
Uncompromising Wiring Integrity — Custom Quality — 
Through Unique Engineering and Mass Production Techniques* 


How is Cost Reduction Attained ? 
1. UNILECTRIC WIRING SYSTEMS are de- 


signed especially to simplify product assembly, 
reduce production time and put your in-plant 


How is Wiring Integrity — 
Custom Quality — Maintained? 


UNILECTRIC Wiring Systems give you all these 
factors necessary for complete Wiring Integrity. 


labor to more effective use ee 
1. Specialized wiring engineering experience 


2. UNILECTRIC’S large-volume use of materials 
(100,000,000 feet of wire in 1950) affords 


that assures most efficient circuit design. 


2. Selection of components that best meet over- 


price savings unavailable to individual manu- 
. all application requirements. 


facturers using smaller quantities. 
. ? : Analysis of components to establish indi- 
3. Modern high speed, automatic equipment and : 
UNILECTRIC-designed assembly machines 


provide substantial production cost savings. 


vidual adequacy without waste. 


Mass production techniques that assure qual- 
ity control on hundreds of production se- 
4. Constant improvement in production meth- quences simultaneously 
ods and skills — the result of specialized pro- aaeei : : 

Meticulous care in each assembly operation. 


duction engineering assures steadily de- 


creasing costs. Supervision by personnel with wiring know- 


how. 


5, UNILECTRIC has dev eloped new components . 
* . a wpe ) é < ) ve ° 
which simplify wiring assembly and field ser- Inspection and re-inspection 


vicing, and result in cost reduction Guaranteed workmanship and materials. 
COST REDUCTION and WIRING INTEGRITY are inherent in UNILECTRIC’S 
WIRING KNOW-HOW. They result from nine years of constantly serving hundreds 
of leading manufacturers of electrical and electronic equipment . . . and extensive 
current and World War il experience producing wiring systems for RADAR, RADIO, 
TANKS, FIRE CONTROL MECHANISMS, MOTORCYCLES, INSTRUMENTS 


and other Armed Forces equipment. 
* Savings for individual customers depend on volume. Actual customer reports 


available on request. If your Defense or Civilian Products require wiring of any 
kind, your costs can be reduced. Write for details today. 


UNITED MANUFACTURING & SERVICE CO. ¢ 119 SOUTH 6TH STREET, MILWAUKEE 4. WIs. 





UNDER THE PAINT 


Quality products should look the part 
—on the showroom floor and in service. 
To guard the good looks of painted 
metal, leading manufacturers use 


Bonderite before painting. 


Bonderite, Parker's corrosion resistant 
paint base, converts the metal surface 
to a nonmetallic phosphate coating, 
provides a sure anchor for paint and 
protection for the metal against the 





formation of rust and corrosion. 


Bonderite application is positive, 








quick, easy to control, dependable, low 
in cost, and effective on products that 
range from automobiles and trucks to 
kitchen mixers. 


Your painted metal product should 





have the assurance of superior paint 
performance that Bonderite brings. 


Full information is yours on request. 





Parker Products meet 
government specifications 


Available for your guvidance—o list of 
government finish specifications and the 
Parker Products which meet their require- 
ments. Write for your copy. 





f 


2179 East Milwaukee Avenue, Detroit 11, Michigan 


BONDERITE—Corrosion Resistant Paint Base + PARCO COMPOUND—Rust Resistant + PARCO LUBRITE—Wear Resistant for Friction Surfaces 
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STABILENE 
Glass Tracing Cloth 


STABILENE Glass Tracing Cloth, the dimensionally 


stable, highly transparent drawing and reproduction ma- 


terial, has revolutionized production methods. 


In constant use in the aircraft industry for the last 


five years, it is actually saving thousands of dollars in 


operating costs and materials, by eliminating preliminary 


drawings, scribing on metal and costly photographic 


equipment and processes. Original drawings on dimen- 


sionally stable STABILENE are contact printed directly 


on template or tooling materials. 
| i 


Perhaps STABILENE can help you too. You may 


have quite different uses for it—comparator work or 


mapping for instance. But let us tell you more about it 


and what it is doing for others. Simply mail the coupon 


below 


M 


stability G transparency 


KEUFFEL & ESSER CO., Hoboken, N. J. 


We are interested in STABILENE Glass Tracing Cloth. 


manufacturers of 
Firm 

Address 

City 


Signature & Title 


KEUFFEL & ESSER CO 


Drafting, R ion, Surveying Equipment 
and Materials. Siide Rules, Measuring Tapes 
NEW YORK * HOBOKEN, N. J. 


CHICAGO « ST. LOUIS * DETROIT + SAN FRANCISCO 
LOS ANGELES + MONTREAL 


Please let us have more information. We are 
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“Well, for one thing, it leaks.” 


SPONGEX Stops Leaks... 


...also noise, shock, dust, vibration and air. 


This test driver reports his tank in need of a moisture-proof seal. 
Spongex cellular rubber will do the trick and kee ~P doing the trick 


after endlessly repeated slammings ...after oil has failed to soften it 


and temperatures fluctuating over a wide range have failed to stiffen it. 
li will be fire resistant and have excellent aging properties. 


It will meet Federal Spec ifications MIL-C-3133 & MIL-R-6130. 


This tank might even be lined with Spongen Plastic. expanded polyvinyl chloride 
yielding outstanding insulation value (0.20 to 0.25 K factor) 


and possessing excellent crash pad properties. Also oil and fire resistant. 


The world’s largest specialist in the manufacture of cellular rubber. 
THE SPONGE RUBBER PRODUCTS CO. ~< 402 Derby Place, Shelton, Conn: 


STRIPS TUBING SHEETS ° MOLDED FORMS DIE-CUT SHAPES 


304 





ROPERLY DESIGNED 
DIES in MODERN EQUIPMENT 
of correct size, plus RIGID IN- 
SPECTION, bring you the uni 
tormly high quality for which 


T& W parts are so well-known. 


For those manufacturers having their 
own press equipment Transue will 
gladly quote on die requirements. 


“SALES OFFICES: NEW YORK, PHILADELPHIA, [| Vi 7 
eS : mee. Vi\ 


DESIGNERS AND MAKERS OF . DEEP DRAWN STAMPINGS 
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applications unlimited for 


AIR PRESSURE 
and VACUUM 


on a multitude of 
industrial products 


¢ to simplify design 
e to reduce costs 
¢ to improve performance 


Me 


; 


ai 


TELL, 
TTT 


l/ 


yi! 


GAST rotary-vane design 
has many advantages... 


]} 
Y) 
7) 


My 


1. No piston rings—no hinged parts, rockers, 
counterweighis, reciprocating parts, etc., to 
wear out or require adjustment. 

Air delivery is continuous and pulseless. 
A rotor and four sliding vanes are the only 
moving parts. 

Centrifugal force holds vanes tightly against 
housing for an efficient, uniform seal. 
Vanes take up their own wear automatically. 
Forced air fan cooling insures long life, oil 
economy, no hot-cil odor. 


Automatic oiling insures continuous lubri- 
cation, minimum wear. 


ee SP Ss ts ay 
ap aude feo ‘lpn ee: en) 


NEW Model 8 AM ROTARY AIR MOTOR 
Vo to 4 h.p.—6 types 


Any one of the 6 design variations can be ordered to 
suit your application. Reversible and non-reversible 


models. The reversible motor is ideal for frequent stop Automatic shaft seal requires no packing. 


and-start applications in slower speed ranges. The Rugged bearings insure long life. 


non-reversible rotates counterclockwise. May be 


operated above 2000 


Here's how GAST rotaries 
deliver valuable benefits as 
original equipment on your 
products... 

First, you stand to benefit from 
Gast's background of experience 
lover 25 years of it) in engineering 
Gast Rotaries for use on hundreds 
of different product applications 
In addition, the basic simplicity of 
Gast rotary-vane design delivers 
unique performance advantages 
with efficiency and dependability 
Then, because our customers have 
built a large demand for models 
you may wont to use, costs cre 
lower on a choice of over 200 
different assembly models. Air 
power, gir pressure or vacuum in 
the lower capacity ranges may 
give you specific worth-while ad- 
vantages over mechanical, electri- 
cal or hydraulic methods of doing 
your product job. Get the complete 
story —"‘Air may be your Answer!” 


r.p.m., delivering up to 4 h.p 


GAST rotary air ™otors 
are compact, e«plosion-proof, 
variable in speed 


On this Bede Circu- 
latirg Paint Heater, 
designed for faster 
application of hot 
finish, a Gast Air 
Motor running below 
500 r.p.m. drives 
liquid pump It's @x- 


plosion-proof and safe 
3 


uses less than 


p.s.!. air pressure 


On this Conveyor-Belt 

carrying fragile ma- 

terial, a variable- 

speed | h.p. Gast Air 

Motor automatically 

reduces speed, com- 

pensating for uneven 

drag of load to main 

tain constant tension on material 

ess. Over-loads can't burn cut a Gast! 


Greater reliability, less maintenance, lower 
first cost. 


GAST rotary air pumps for 
pulseless pressure to 30 Ibs., 
vacuum to 28 in. 


On offset printing 

presses, vacuum-back 

cameras, and lithog- 

rapher's printing 

frames, American 

Type Founders use 

several sizes of Gast 

Air Pumps for paper- 

feeding (both suction and air blast) and 
copy holding (suction only). 


To remove aluminum 
bottle caps from 
magazine and hold 
ready for feeding, 
Aluma-SEAL specifies 
a positive-action Gast 
Air Pump producing 
20 to 22 inches vac- 
uum for feeding its bottle capping unit. 


Original Equipment Manufacturers for Over 25 Years 

« ¢ AIR MOTORS - COMPRESSORS - VACUUM PUMPS Fchraing} Gost application Ideas Booklet, 

TO THREE HP 10 30 LBs 10 28 INCHES in showing 26 different design prob- 

KOTMRY ¢ 3 GAST MANUFACTURING CORP. 139 Hinkley St., Benton Harbor, Mich saeet 5 rut lems solved, will be sent on request. 





You'll agree with 


that Stainless Steel 


D processing and packing is an art and 
science in which the United States leads the 
rest of the world by the proverbial country mile. 
It means something, therefore, that U.S. canners, 
packers and bottlers predominantly use equip- 
ment made of stainless steel. 


It means that, as good businessmen, they've 
found that stainless steel best protects flavor and 
purity, makes cleaning easier and less costly, and 
gives longer service life with less maintenance. 
Stainless does these things best because no other 
commercially available metal is as strong and as 
resistant to corrosion, heat and wear, taking all 
these virtues together. 


Consequently, in a national emergency, the time- 
tested stainless steel—Allegheny Metal—is more 
than ever “good business” for many highly 


essential applications. Less essential uses have to 


the 


‘ood Business 


is good Business 


give way to jet engines, aircraft and marine 
equipment, transportation, food, dairy, chemical 
plant and refinery uses, ete. But we're continuing 
to spend many millions of dollars to expand our 
already multiplied production, and we offer every 
assistance to fabricators to make the supply of 


stainless steel go as far as possible. 
* * * * > 


Complete technical and fabricating data—engi- 
neering help, too—are yours for the asking from 
Allegheny Ludlum, the nation’s leading producer 
of stainless steel in all forms. Branch Offices are 
located in principal cities, coast to coast, and 
Warehouse Stocks of Allegheny Stainless Steel 
Ryerson & Son, 
Inc. plants. @ For any assistance, write or call 


are carried by all Joseph T. 


Allegheny Ludlum Steel Corporetion, Oliver 


Building, Pittsburgh 22, Pa. 


You can make it BETTER with 


Allegheny Metal 
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Bristol's Multiple-Spline Socket Screws 
“out-tighten” all other screws 


... Without spoilage 


Exclusive multiple-spline socket permits tighten- 
ing beyond limit of ordinary screws. 

The spline recess turns internal wrenching force 
into rotary motion, not expanding pressure. Hence, 
no bursting, no rounding out of socket walls —even 
in sizes down to No. 0 wire size in socket cap screws 
and No. 2 wire size in socket set screws. 

Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies 
and hard-to-get-at fastening points. For disassembly, 
a reverse flick of wrench loosens the set. 


Only BRISTOL gives you the right 
socket screw for every application 





SEND COUPON 
FOR FREE SAMPLES 


— aise helpful bu! 


BRISTOL'S 


Multiple -Spline and Hex Socket Screws... Cap and Set 


letins on designing 
compact, tiaht as 
semblies 


Tue Bristot Company 
Mill Supply Division 
121 Bristol Road, Waterbury 20, Conn. 
Please send me free sample of Bristol's Multiple Spline 
Screw and bulletins showing applications to 
NAME 
COMPANY 
ADDRESS 
CITY ZONE STATE 
Screw Sizes 
Our problem is mainly VIBRAT:ON [1 
COMPACT DESIGN () FREQUENT TAKE-APART () 


Design and Process 
Engineers: 


WHAT IT DOES: The “Cycto-Monitor” 
momentarily opens or closes electric cir- 
uits to motors, magnetic brakes, signals, 
relays, solenoids, et based on a pre 
jetermined count. Repeats automatically 
o int reading hecking or manual 
re-setting between ) 
HOW IT OPERATES: Count pickup may 
be mechanical ‘based on rotation or stroke), 
© electric through sensitive switch, 
photo-electric cell, etc 


CONTROL RANGE: May be set for any 

court from 1 to 2,000, and all even numbers 

from 2,000 to 4,000. Extended ranges also 

available 

OPERATING SPEED: Rotary counter—up 

to 5,000 counts per min.; stroke counter 

up to 1,000 counts per min solenoid 

operated counter ip t 350 counts per 

min Inte tent or continuous opera 

tion. No ps for re-set 

HOW CYCLE I$ SET: rw simple adjustments instantly set unit for the 
desired count. Can be set in approximately 5 seconds 

ADVANTAGES: s mplifies machines and processes—eliminates change 


gears, complicated am systems, awkward mechanical stops, intricate 
control circuits, etc Minimum set-up time 


Write Now for Bulletin 202 


COUNTER & CONTROL CORPORATION 


5221 W. Electric Ave., Milwaukee 14, Wis. 





in quantity production has built for Com- 
mercial Stampings a wide-spread rep- 


in finish. We engineer and 
produce all of our own 
dies and tools, 
assuring 


accuracy 
in the finished 

product as well as 

economy in cost. Commer- 

cial specializes in contract 

stampings of the medium and 

heavy types. Buy Commerciai Quality 
Stampings .. . they add increased ‘alue 

to your product at less cost. Improve the 
quality of your product with quality stampings. 


The COMMERCIAL SHEARING 
-AND STAMPING COMPANY 


YOUNGSTOWN |, OHIO 





Hints for making your products <l@xib/e | 


Here are three widely diverse and totally un- 
related products. Yet each is made more use- 
ful, more versatile with the help of American 
Flexible Metal Hose or Seamless Tubing. 

For piping or ports that move, vibrate 
or are out of alignment; for carrying almost 
any liquid, as OFT Se misolid unde r high tem- 


peratures or pressures, there's a type of 


American Flexible Metal Hose or Seamless 
Tubing for the job. You'll be interested in 
Bulletins SS-50 and CC-300 with technical 
details and many application histories. Send 
for them today. The American Brass Com 
pany, American Metal Hose Branch, Water- 
bury 20, Conn. In Canada: The Canadian 


Fairbanks-Mors. Wompany, Ltd 


hydraulic fluid to ear 
five driving dogs. This 


y 
t 


rize Amer nF e 
ze Ame exit 


Metal Hose and Tubir 


Photo courtesy Wm. Sellers 


& Compony Division 


dated Machine 


OIL CONVEYOR 


Here's a rough, tough job tor 
American Fic.ible Metal Hose— 
transferring heavy road oil from tank 
truck to sprinkler. Naturally, this service 
calls for dependable performance 
onditions of abra n, abuse 
osion, chemical attack ond 


wherever connecfors musf move... 


~ e 


typical example of the 
ombined strength, tightness 
ty which choro 


— 


FLEXIBLE METAL HOSE AND TUBING 
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RIGHT DOWN THE LIST-dump body builders 
specify BLOOD BROTHERS Universal Joints 


Anthony Company Gar Wood Industries, Inc. St. Paul Division, Gar Wood !ndustries, Inc. 
Daybrook Hydraulic Corp. Hercules Steel Products Corp. The Perfection Steel Body Co. « The Heil Co. 
Galion All Steel Body Company Marion Metal Products Co. 


All these prominent manufacturers build dump bodies. And all! 
build for strength, dependability and economy. That's why it's 
significant that each one specifies Blood Brothers Universal Joints 


to transmit engine power through an angle to hydraulic pump. 


On many other products too, where designers aim for stamina 
and strength, Blood Brothers Uni- 


versal Joints play a vital part. 


They're engineered from long ex- 
perience . . . built with the most 
modern facilities . . . and backed by 
a reputation for service and per- 
formance. For details, write for our 


complete catalog. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


Division of Standard Steel Spring Co. * Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 


for the RIGHT answers Type ~A-31° Smelt Volume 
to YOUR alloy fastening 
problems... 


HARPER CAN HELP YOU... 


because Harper makes 
them a//—has fasten- 
ings in exactly the 
right alloy, size, type 


and finish you need. 
Harper deals exclu- 
Sively in nonferrous 
and stainless steel 
fastenings—bolts, 
nuts, screws, rivets 
and accessories in 
brass, bronze, copper, 
aluminum, Monel 
and stainless steel that 
provide maximum 
resistance to 
corrosion, heat, 
abrasion and stress 
Over 7000 items 

in stock ready for 
delivery from 

“ arehouses and 
distributors, nation 
wide Mail coupon 
for new catalog 


Offset Printing 
Eliminator Manufacturer 
Specifies CASH-ACME 


The wet spray or dry powder method, 
which fixes *‘just-off-the-press"’, wet 
printed matter, and prevents smear in 
cffset printing, is controlled by a series 
of CASH-ACME Valves. Without the 
consistent, unfailing operation of these 
two CASH-ACME pressure reducing 
and regulating valves, resulting smudge 
of printing would cause thousands of 
dollars loss. More and more industries 
specify CASH-ACME because they 
recognize the value and savings of 


ependable 


A. W. CASH VALVE 
MANUFACTURING CORP, 
6662 E. Wabash Avene 
Decotur, Iilinois 


F SILENT SEMTINEL 
Watemetic Valves 
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sleeve bearing designed to operate with film lubrication 
h@s load capacity thot increases with increase in speed. This 
attribute is of basic importance in design and is another ad- 
vantage in the use of Bunting Cast Bronze Bearings. The Bunting 
Brass & Bronze Co., Toledo 9, Ohio. Branches in principal cities. 





WHEN YOU NEED = Ere 
DEPENDABLE This book gives 
CONTROL VALVES the answers. 


e « « SPECIFY 


Control valves for air, gases, liquids or refrigerants must be completely 
dependable particularly where automatic functioning of product or 
process is required. A-P offers years of experience, unexcelled engineering 
facilities, plus precision manufacturing methods and meticulous quality 
control to back up its guarantee of DEPENDABILITY in Service. A recognized 
leader in the field of flow-control, A-P offers a wide range of types and 
sizes pressure, temperature or electrically controlled. 





REMOTE CONTROL 


SULENOID VALVES 


Heavy-duty, pilot-operated, industrial-type so 
lenoid valves for water. Non-overheating mois 
ture-proof coil, easily removable strainer and 


valve seat. Capacity to 3000 gal. per hr. 


Multi-purpose solenoid valve. Handles air, wa 
ter, or non-corrosive liquids and gases. Capacity 
up to 600 gal. per hr. 





Rugged, long-life solenoid valve for low pres 
sure air or gas control. Positive opening and 
seal-off, even with voltage or pressure varia 
tions. No sticking or gumming. Quiet, no-hum 
operation due to unique design. 


SUNT, PIV PRAT amet 
stresses which start failure is 





Where inexpensive, reliable automatic temper : : . 
ature control is required, this thermo-electric a basic problem of design. 
gas valve has many advantages. Its diaphragm 
operated power element is absolutely silent in 
operation. Positive, tight seal-off; full opening, many good and bad features 


i £ 


This 72 page booklet analyzes 


full closing on 30-second cycle. Large upacity; 


of design. It also deals with 
compact size; dependable functioning 





problems of steel selection 


PRESSURE-REGULATED and treatment from the view- 


WATER VALVES point of the design engineer 
A-P water valves will control wate flow in —instead of the metallurgist. 
response to pressure changes. Unique valve de 
sign permits trouble-tree operation even in very 


Write for “3 Keys to Satisfac- 
to 300 ps Maximum water pressure 150 tion” —it is free. 


dirty water. Operating pressure adjustable from 


65 
ps 3/8", 1/2”, and 3/4” sizes; capacities 
fror 


5 te 42 ool. per mala. limax m 
PRESSURE OR TEMPERATURE CONTROLLED C eeu Capey 


EXPANSION OR THROTTLING VALVES 


good design 
> 


Designed primarily for refrigerant control, A-P 
€ li- good steel 


pansion valves are adaptable to many appl 
cations where automatic control of temperatures ers 
or pressures is required. If you have a problem 6 coed treatment 
involving the control of 'iquid or gas flow in 





m satisfaction 





response to pressure or temperature changes, 
a standard, low-cost A-P expansion valve may Please send your 
provide an immediate answer. FREE BOOKLET 

Q KEYS To SATISFACTION 


DABLE Controls Name 


For Air @ Liquids © Gases © Refrigerants P&SitionN.._<o ee 











-“-- 


A-P CONTROLS CORPORATION GWE S>--5-a- 


(formerly Automatic Products Company) 
2401 N. 32nd St., Milwaukee 45, Wis. @ In Canada: A-P Controls Corporation Ltd., Cookeville, Out. 
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Theres only one 


TAPER'LOCK 


TAPER-LOCK bushing grips the shaft for 
the full length of the bushing — holds 
sheave with firmness of a shrunk-on fit. 
No wobble. Taper-Lock runs true! 

No flange—no collar—no protruding 
parts. Flush machine-tool appearance. 

Finest grade of close-grained semi- 
steel, cast in the Dodge foundry. 

The grooves, machined on precision 
equipment, have identical pitch diameters. 


DODGE MANUFACTURING CORPORATION, 1200 Union Street, Mishawaka, Ind. 
yy ~s 

“ 

Zp WE seta Ind. pace o@ Bow 


DO 





This insures equal belt tension. Every belt 
pulls its share of the load! 


TAPER-LOCK sheaves are available 


from distributors’ stocks in complete range 
of sizes in A, B, C and D grooves. 


DODGE SEALED-LIFE BELTS have spe- 
cial protection for tension members, insur- 
ing longer belt life. Perfectly matched to 
TAPER-LOCK sheaves. 


-” 


. 
y Oil 

: \ 

. 

x 


GE 


CALL THE TRANSMISSIONEER, your local 
Factory trained by 


Dodge Distributor 
Dodge, he can give 


for his name under 





a 


DODGE TIMKEN PILLOW BLOCKS 


V-BELTS AND TAPER-LOCK SHEAVES 


yy 


ROLLING GRIP AND DIAMOND D CLUTCHES 





(GAME Prares -) 
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FOR YOUR NAME PLATE REQU REMENTS, 
CHICAGO THRIFT-ETCHING CORPORATION, 


WRITE OUR SUBSIDIARY, 
1555 SHEFFIELO AVENUE, CHICAGO, 





SOLID STEEL CONVEYOR PULLEYS 


ILLINOIS 


An alloy with 
practically no thermal expansion 
up to 400 F 


Note in the graph how the low thermal 
expansion rate of Carpenter Invar “36” 
compares with other metals. The free- 
machining alloy, Carpenter Free-Cut Invar 
“36”, has the same low expansion char- 
acteristics and simplifies production of 
machined parts. 


Where the operation of precision instruments 
or machines is affected by temperature vari- 
ations, the low expansion of this alloy helps 
to insure constant accuracy. Another 
important use is in automatic on-and-off con- 
trols, s»ch as thermostats. These controls are 
operated by the difference between invar’s 
low expansion rate and that of a high 
expansion metal. 


For detailed engineering data on the 
Carpenter Invar ‘36” alloys, write for a 
copy of the Carpenter Low Expansion Alloy 
book. It contains 23 pages of data on expan- 
sion and mechanical properties, 

: e physical constants, etc. 
THE CARPENTER STEEL COMPANY 
> 117 W. Bern Street, Reading, Pa. 


Export Department 
The Carpenter Steel Company, Reading, Pa 
“CARSTEELCO”. 


arpenter ¥ 
[HIGH NICKEL ALLOYS 


offer you new opportunities to solve problems 











FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—"“built-in.” 
RUGGED 
DEPENDABLE 
LOW iN COST 


PATENTED: No. 2,421,321; Cat. No. 521308-997 


® 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 


900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 


DROP-FORGINGS 


ANY SHAPE * ANY MATERIAL - COMPLETE FACILITIES 


~ 


Write for Free Forging Dato Folder Helpful, informative 


}. H. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO 7, N.Y 


Builders of 


SPECIAL PURPOSE 
MACHINERY 





Daxic-LowpRey 


. Machine (erponation 
A subsidiary of Dixie Cup Co. 


Designers and Custom Builders for over 75 years 
Write: Dixie-Cowdrey, Fitchburg, Mass., Phone: 5200 
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David reduced Goliath by using accumulated power. GREER ACCUMULATOR 


Today, engineers use Greer Accumulators to reduce the - 
size, complexity, and cost of machine tools, metal processing rforms giant tasks 
equipment, and hundreds of other power-driven machines. pe —_* ° 
A Greer Accumulator, weighing only a few pounds, can e h draulic circuits 
transform the energy of a small motor into a tremendously in y 
increased intermittent hydraulic thrust, and deliver it in- 
stantly when needed. May we show you what a Greer Besides magnifying power, 
Accumulator can do for you? Greer Accumulators perform 
many other functions which 
improve the operation of hy- 
draulic circuits: 
%* Compensate for fluid 
leakage 
Dempen pulsation shocks 
Operate secondary circuits 
Supply emergency fluid 
power 
Maintain pressure 
lubrication 


New Greer Bulletin 301 is 
packed with ideas, details, 
and circuits showing different 
applications of Greer Accu- 
mulators. Send for your copy. 








UV. &. PATENTS UNDER OL. EAR LICENSES 


~ GREER HYDRAULICS INC. 
> FF) 458 18th STREET 


BROOKLYN 15, N. Y. 


Soles Representatives in All Principal Cities 
District Office: 407 South Dearborn Street, Chicoge $ 


Manvtacturers of 

HYDRAULIC ACCUMULATORS 

HIGH PRESSURE HYDRAULIC COMPONENTS 
AIRCRAFT TEST EQUIPMENT 
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, Wizardryin 
WIRE*FORMS 


‘, 
Rpt 


IMMEDIATE CAPACITY 
FOR DEFENSE 
SUB-CONTRACTS 


STRAIGHTENING & CUTTING 

Measuring pitch diameter of Ring Gear ‘ . Perfect straight lengths to i2 ft. 

; : .0U15 to .125 diameter 
WIRE FORMS 

0015 to .080 diameter 


SMALL METAL STAMPINGS 
.0025 to .035 thickness 
.062 to 3 inches wide 
* 
Specializing in Production of Parts 
for Electronic and Cathode Ray Tubes 


Write for Illustrated Folder 
Send Blueprints or Sariples for Estimate 


ART WIRE & STAMPING CO. 
227 High Street Newark 2, N. J. 














; a 


Precision gears for 
Thirty - five years f for technical and 


business men 


NEW 1951 


Catalogue of 


McGRAW-HILL BOOKS 
DESCRIBES OVER 2,000 BOOKS 


The year 1951 marks an important milestone 
in our relationship with you. It’s the 35th 
birthday of our company.- Naturally, 


we’re proud of the fact that, throughout industry, 
the name PERKINS in association with gears 777, On many Dusiness a 
has become symbolical with the highest standards 


of quality and service. Hence — be they washing . 
: . , - McGraw-Hill books brine you the 
machines or aircraft engines — if the component ; 
experience of experts im your field 

gears of the finished products are Custom-cut mam ris COUPON FOR YOUR FREE COPY 


by Perkins, they will be better products. a ar a on oo ee eee Ga ee a ae 


Readers Service Department 
McGraw-Hill Book Co., Inc 
330 W. 42nd St., N. Y. 


PERKINS MAKES + ® 
Heli Gears : 
Bevel Gears 


Rat 


==! & GEAR COMPANY 


mur Gears u 


Ground Thread Worms | WEST SPRINGFIELD, MASSACHUSETTS 
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When pieprinted wrapping paper 
is to be used, the Campbell Wrapper 
is equipped with a Bodine Type 
N-12RG Speed Reducer Motor. 
The function of the Bodine Motor 
is to coordinate the wrapping ma- 
terial to the product being wrapped. 
Motivated by start and stop im- 
pulses, provided by an electric eye, 
the Bodine Motor controls the 
movement of the wrap down to the 
finest fraction of an inch. The motor 
had to be small and compact in size, 
for the sake of appearance, yet sup- 
ply the required high torque. 


Over 3,500 standard specifica- 
tions—the widest variety of types 
and ratings (1/2000 to 1/6 hp) 
in the fractional horsepower motor 
field — make it convenient and eco- 
nomical for you to select a Bodine 
Motor best suited for your product. 
Whether A.C. or D.C., the frame 
size is the same—100% intere 
changeability. 

Service and quality, for nearly 
half a century, are the foundation of 
Bodine’s reputation. If you have a 
motor application problem, it will 
pay you toconsult Bodine engineers. 


HSEASONS Wiel 


“Our engineers favor your particular motor be- 
cause it is made in a convenient size, easily 
applied to the wrapping machine in a position 
where it will function properly. The fact that your 
motor can be wound for polyphase, single phase 
or direct current without requiring a change in 
frame size also influenced our selection. Wa have 
found that they give very excellent service." 


Hudson Sharp Machine Co. 
Green Bay, Wisconsin 


BODINE ELECTRIC COMPANY 


2260 W. Ohio St. 
Chicago 12, Ill. 


THE POWER BEHIND THE LEADING PRODUCTS 


DISTRICT AGENTS 


BUFFALO 3, N.Y DETROIT 1, MICHIGAN 

Ellicott Squore--S. E. Shee 4464 Coss Ave.—C. D. Miller NEW YORK 18, N.Y 
CAMBRIDGE 39, MASS KANSAS CITY 6, MISSOURI 

686 Mossochusetts Ave.—W. A. Black 903 McGee Street—T. Pellmounter ROCHESTER 4, N. Y. 


CLEVELAND 3, OHIO LOS ANGELES 13, CALIF 
4500 Euclid Ave. —W. R. Uffelmon 411 So. Wall St —H. M. Hall SAN FRANCISCO 3, CALIF 


MINNEAPOLIS 15, MINNESOTA 
712 Sixth Ave., $o.—A. C. Jacobson 


55 West 42nd St.—H. C. Meyorge 
825 Commerce Bidg.—S. E. Shea 


995 Market St.—J. F. Cady 
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REASONS (ge coven: 


+ . , > a Diefendorf person- 

for specifying SWE nel ie completely 
ATS ae indoctrinated in 

e €: 4 the wavs of mili- 
tary orders— and 

attuned to har- 

monious operation 


Industrial Wire Cloth Gam ae 





wears ma- 
terials all sizes. 
Contract — produc- 
tion on specs. De- 
velopment engi- 
neering. 


DIEFENDORF 


GEAR 
CORPORATION 


Syracuse, New York 


a le 


L 
' 
u 
‘ 


sy 


a. 


wi oe . 
s a Re 
ae! 
Ae ccna th 


7. Oblong Mesh 8. Plain Dutch Filter Cloth 9. Twilled Dutch Filter Cloth PRECISION 


DROP FORGINGS 


Select the wire cloth that meets your requirements best from pf 
: --.-any,.size or shape up to 200 Ibs. 


these 9 basic Cambridge weaves. Each is available to you in 
any metal or alloy wire of any gauge. Mesh sizes range from DIVISION 
4” openings to 20 x 250 mesh, according to your needs. Many we BINGAAM-NERSRAND CORP SRATION, I. ee 
types of Cambridge wire cloth are ready for immediate 

shipment 

Close attention to each loom by individual operators during 

weaving is your assurance of exact mesh count. Each finished 


piece is carefully inspected before shipment FOUR TYPES OF--- 


WOVEN BRAKE LINING 


COVERING ALL INDUSTRIAL 
REQUIREMENTS FOR INTERNAL 
AND EXTERNAL BRAKES 


sizes 1 1/2 « 5/32” through 4 « 3/8 


to make certain it is free from defects 


Tell us your special problem in filtration, 
screening or sizing. Perhaps our facilities and 
experience can be combined to produce the 
special type of wire cloth needed. 


—~/ 
The Cambridge FREE WIRE CLOTH 


HANDBOOK! 73 
Wire Cloth Co. pages of specifica- 


tions, A 
Dept. P, * Cambridge 8, Md. yo SS... 


‘ tions of industrial 
\ META SPECIAL 
CONVEYOR : stat wire cloth. WRITE WE INVITE YOUR INQUIRIES 


po ie sons Bbpmetceeeml SADUTHERN FRICTION MATERIALS CO. 


See"'Wire Cloth’’in your classified Telephone Directory *°"°"*® book. ery | ks a ee ae Se 


LARGE CAPACITY (10,000 ft. per Day) 
LONG EXPERIENCE (since 1927 
SPECIALISTS IN SHORT RUN ORDERS 
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This advertisement 
is one of o series 
Free reprints ovoilable 
upon request 


me fh 





1. Radar antenna shows position of lost balls—aon 6. Cled selector picks clubs 


s lor distance deswed 
2 Radar screen 1. Propetier that drives caddy machiee 
3. Wind sock indicates direction of wind 


4. Adding machine tabulates scores 


Extra knee for breaking cluds after dubbed shots 
Club that secretly picks ap balls im waplayadle lies 


5 Ball dispenser sepples new balls as needed 10. Driok dispenser for 19th hele pick up. Alse other holes 


There once was a golfer named Matty 

Who asked us to make parts for this caddy 
‘Cause he heard we had lots on the ball. 

We said, “Mat, we're delighted, 
But please don’t feel slighted 

If D. O.’s and old jobs get first call.” 


a 
a a You may not take your game as seri- H & H. From rotating bands for 20- 


ously as our imaginary golfer friend, 


mm. shells to primer tubes like the 
— Matty; you may never need parts for 


one pictured at the left, you can al 
anything as complicated as the unit ways depend on H & H for the finest 


| So Prd =~, pictured above. Yet. if your operation in brass or copper tubing, and es] 
y calls for the se rvices of a good depend cially hard-to-fabricate tubular 
— 


parts 
able brass or copper tubing source, it Our 


defense facilities are at your 
H&H ‘ will pay you to learn more about disposal. Why not call us today? 
makes 
brass or copper tubing 
ranging from Ye” O.D. to 
= ea H:eH TUBE AND MANUFACTURING COMPANY 
rass and copper 


tubi f . ft, jeep 275 North Forman Avenue, Detroit 17 

ubing for aircraft, jeep, sis es 7 } r 

truck and stationary engine Cgenrdtoie aud are mahig of 7 lla le — The LEIGH MS ar 
cooling componerts. 

H &@ H MEANS QUALITY AND SERVICE IN BRASS AND COPPER TUBING 
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5 a A & T S can 

.. for Agriculture 
Elliott specializes in Heavy Duty Flexible Shaft units for power take-off of trucks 
and tractors, for operating pumps, compressors, winches, and similar units 
® Elliott supplies Flexible Shafts to builders of Grinders, Sanders, Polishers, 
Concrete Vibrators and other portable tools for working in metals, plastics, wood 
and ceramics ® Elliott manufactures Cores with windings and materials to 


suit every particular requirement, using the best grades of Full Music wire, 


Stainless Steel wire, or High Carbon wire...to fit the job. 


Elliott Engineering Service will help you select 
the type of Flexible Shafting and standard accessories 
which are best suited to your particular type of work. 
Inquiries are held in confidence, and this service is 


yours without obligation. 
ect Ask for Catalog 207 MANUFACTURING CO. 
214 Prospect Avenue Bingtha N.Y 


No Sharpening We've Built a BETTER HANDLE! 








WitH THE MIRA PENCIL ir J FOR MANUFACTURERS 
—o e ¢ : ie | OF PORTABLE EQUIPMENT, 
CARRYING CASES, 
PARTS BOXES, Etc.! 


The MIRA never needs to be 
pointed, yet it draws continu- 
ously a line of 

constant width “ “ - @ non-rattling « rugged 
How? A unique , z construction e rust-proof 
flat lead .012 inch 
thick. 


@ meets Air Force and other 


Government specifications 


Here is the handle you have been looking for—one that 
is ideally suited for anything that must be lifted by a 
side earrving handle Secause we could not buy anvy- 
where a satisfactory handle for the thousands of cases 
manufactured by Bendix and needing such an item, 
Bendix-Friez engineers de veloped this handle to meet 
Air Foree and other Government specifications for many 
kinds of special equipment. The unique, rugged design 
of this handle, with its “snap-back”’ feature, is such 
that neither shock nor vibration will cause it to rattle. 
Built of aluminum and stainless steel. it can be riveted 


® Lead: automatically fed 
Cannot be broken 


superior quolity— or welded to the side surfaces 


a 
available in -- : of any kind of container or d 

pn H 2H 4H depressed in the sides. Avaii- Ben L P 
® No graphite dust able in large or small lots. orders -eZz 
® Choice of 0.20mm or 0.45mm line width filled promptly. Write for prices. Frie 
| Mira Pencil $3.50 
eo - ej, FRIEZ INSTRUMENT DIVISION of 
EVENLINE PRODUCTS (sp 1336 Taylor Avenue 


P. ©. BOX 47 + East Side Station * PROVIDENCE 6, R. I. . y Baltimore 4, Maryland 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N.Y 





al ® Prices 
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RICHARDSON is molding it from a NEW Corrosion-Resistant Plastic 
—developed in the RICHARDSON LABORATORIES 


. Sparkler Manufacturing Company, Mundelein, Illinois. faced a tough 
material problem in designing this 33-inch filter plate weighing 24 pounds 
for their filtering unit. The filter plate had to withstand the corrosive action 
of a variety of hot solutions — ranging from weak to strong acids and alka- 
lies. Furthermore. the material had to be strong and non-sagging, with good 
dimensional stability 

Richardson plastics engineers were called in to help because of their wide 
experience in material development and part design, and because Richardson 
molding facilities are unmatched in the industry. Richardson developed a 
new corrosion and heat-resisting plastics material for the job, and precision- 
molded the part to Sparkler’s exact requirements 


Write for illustrated INSUROK Folder 


The RICHARDSON COMPANY 


FOUNDED 1858 — LOCKLAND, OHIO 
2793 ‘ake St., Melrose Park, Illinois (Chicogo District) 


| 


S 


MELROSE PARK, ILL. INDIANAPOLIS, IND NEW BRUNSWICK, N. J NEWNAN, GA. 
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Consult Kienardso:. 


on Your Special 
Plastics Jobs 


The Sparkler application 
is typical of hundreds in 
which Richardson engineers 
have solved difficult plastics 
problems for industry. The 
Richardson Company's 
unique 4-point plastics serv 
ice—Materials Development 
Engineering, Molding and 
Laminating are ivailable 
for your benefit 





Leminated and Molded Plastics 


TYLER, TEX 





OGDEN, UTAH 


321 








EAGLE 


HOt 


RESET TIMER 











Over 100 timer operating combinations insure precision 
timing for your individual problem. Easy-to-read micro- 
meter setting allows quick change from one process to 
another. The Microflex will increase production of Curing, 
Heating, Loading, Cooling . . . adaptable to all industrial 
processes! 








fxport Agen? 
13 EAST 400m ST 
NEW YORK 16." 


WRITE FOR INDUSTRIAL CATALOG 


Buenas RUBBER PRODUCTS 
Solid, hard or sponge rubber parts molded to customers 


specifications from natural, synthetic and reclaimed rubber 


Davidson RUBBER COMPANY 


BRIGHTON STREET Department 5 BOSTON 29, MASS. 


In the 


Automobile Industry 


..the car of tomorrow is planned 
today on CLEARPRINT TECHNICAI 
PAPER. Scores of other industries as 
well, from Coast-to-Coast, are using 
Clearprint. Here's why: 

Its perfect working surface invites 
the pencil, erases without ghosting. 
Repeated folding does not weaken 
the paper. Crease marks do not show 
on reproductions. Its unchanging 
character makes Clearprint ideal 
for permanent records. 

Specify the Clearprint Paper that 
meets your technical drawing re- 


quirements. In sheets and rolls. 


CLEARPSINT 








TECHNICAL PAPER 


DEMAND IT — THERE IS NO SUBSTITUTE 





SPECIFY No. 1000H CLEARPRINT 
the universally accepted technical paper 
AND No. 1025 PAPERCLOTH 
the paper with cloth durability 
Clearprint is also available in other weights 


Ask for somples from your dealer, or write 


CLEAR PRINT lina co. 


1482 Sixty-seventh St. * Emeryville, ¢ 








AUTOMATIC 
REVERSING 
VANE PUMPS... 


for individual 
fT svatectilela Mme); 
machine units 





Typical installation of stripped mode! without housing 


You get modern appearance when you equip 
machines with stripped models of Brown & 
Sharpe Autom....c Reversing Vane Pumps. 
.. yet sturdily 
built for continuous, trouble-free service. 
Brown & Sharpe Stripped Models with 
housings (Nos. 8022, 8062, and 8102) are 


very easily installed, particularly where in- 


They're extremely compact . 


ternal discharge and suction ports are not 
readily incorporated in the machine design 
or when outside piping is desirable. Stripped 
Models without housing (Nos. 8023, 8063 


in modern metal-working machine, 


and 8103) wherever installed, offer mini- 


mum projection from machine surfaces. 
Designed for use as integral parts of ma- 
chines where suction and discharge ports 
can be incorporated in machine castings 
Fully-automatic reversing with unidirec- 
tional flow is a feature of all these pumps. 
and 1142 g.p.m. at 


0 Ibs. pressure and at 1140 rpm. These and 


Sizes available: 21/2, 5 


other features are fully described in Bulletin. 
Write Brown & Sharpe Mfg. Co., Providence 
LR. 1, USA. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


Brown & Sharpe °° 


\ ' 





AN LO 


” 
C AN’ Rotating and Nonrotating 


AIR CYLINDERS 


Logan Manufactures 
6,975 Standard 
Cataloged Items 


Free Catalog On Request 


Fast-Acting, Positive Controlled Power...At LOW COST | “* SONTROE VAtNES 0, 


NONROTATING— 
7 STANDARD MOUNTING TYPES 


Standard sizes from 142" to 12” bore; 
maximum stroke, 18 feet. Special models 
to meet your requirements. 

Logan Features—Larger Ports... More 
Senet Construction... Maximum Power 


Without Leakage . . . Permanent Seal Nonrotating 
Around Piston Rod... Standard Models Double-Acting Air Cylinder 


With or Without Cushioning. 


ROTATING — 


Two Standard Styles—Model R with 
cast iron body; Model K with light- 
weight aluminum body. 

Bore diameter 14%" to 20” piston 
stroke 1” to 2"; longer Mn AR avail- 
able as special. American Standard 
adaptations; simple, efficient design to 
assure positive, rapid, economical 
operation. 


“EXTRUDED 
LASTICS”’ 


How you may use them fully expiained in 
a new illustrated brochure for 


EXECUTIVES DESIGNERS ENGINEERS 


Ce'vour ANCHOR PLASTICS CO., INC. 


copy from 533 Canal St., New York 13, N. Y. 


JUST FILL IN YOUR 
NAME 


Rotating 


AIR CHUCKS 
CATALOG 70-1 
AIR CYLINDERS 
CATALOG 100-1 
AIR and HYDRAULIC PRESSES 
: CATALOG 51 
COLLET GRIP TUBE FITTINGS 
CATALOG 44 
HYDRAULIC CONTROL VALVES 
CATALOG 200-4 
HYBRAULIC CYLINDERS 
ALOG 200-2; ALSO 80-2 
wyoeauuc POWER UNITS 
CATALOG 200-1 


SURE-FLOW COOLANT PUMPS 
CATALOG 62 





Let Logan Engineers 
a design your Air 
Hydraulic Circuits 


Cylinders 


812 Center Ave 
Logansport, Ind 


LOGANSPORT MACHINE CO 





PRECISION DIE MADE — LOWEST POSSIBLE ( 


DAYTON ROGERS MFG. CO. 


lis 7, Mi 











i 1919 lusivel 
C u R T I § pyre bate tense 


UNIVERSAL JOINTS 


Can Save You TIME and MONEY! 
14 sizes — 38” to 4” O.D. —in stock at ol! times and 
ready for immediate sample or volume shipments 
$ Every facility for special specifica 
Lt U tion jobs. Free engineering dota and 
a price lists on request 
e 
@ Standard for heavy duty 
@ lo-Friction for most exacting demands 


Whatever your requirements, we invite your ingu ry 


CURTIS UNIVERSAL JOINT CO.., 


OF 11 Birnie Ave. Springfield, Mass. 
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of your telephone 


SERVIC 
AGENCI 


aie... 


Your reputation as a manutacturer depends on the per- 1x things up in no time! sl hat’'s true most 
formance of your products. This is why so many manu- customers use your products . . . Europe, Africa, J 


facturers power their products with Hoover Motors, lia, South America : : : everywhere in the U. S.A 
backed by Hoover's World-wide Service Agency System. around the world! 

Hoover Motors are reliable to begin with : : : famous Write today for complete informatior 
for long, dependable service. But if there ever IS trouble World-wide Service System including a ge 


. as there sometimes is with ANY motor. . . there's ot all Authorized Hoover Agencies. Let these agencies 


} 


almost always a Hoover Service Agency near at hand to help guard YOUR good name 


Hoover Motors for every need. You 
can get general-purpose Hoover Motors 
in 3 basic types: CAPACITOR-START 
MOTORS (% through 3 HP) for hard-te 
start, continvous-duty applications; SPLIT 
PHASE MOTORS(\% and 3 HP) for easy 
to-start, quick-to-occelerate applica 
tions; and POLYPHASE MOTORS (% 
through 5 HP) for use where three-phase 
supply lines ore available. 

Also you can get special-purpose 
Hoover Motors ... like the new NEMA 
C”" Face mounted integral HP motor 
illustrated . . . designed specifically f 
pumps, oil burners, fans and blower 
Write for details 


kori) 


THE HOOVER COMPANY 
Kingston-Conley Division 
68 Brook Avenue, North Plainfield, N. J 
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What| DC | Power Equipments do 


You Need for Military End-Use? 
You can meet your 00s aeasege 











! 
DESIGNED aNp PRODUCED ag PMENTs 
y 


requirements with — FEDERAL 


Stationary 9round 


i b 
: Pow . 
‘ o nities 2nd volta eae Units © Ai, 
: ransforme, rectifier, ouiators © En. 
( f ‘ ] . i and 
nd *egulated Powe 
b ran Pow. R 


hore 
: POwe . 
R a  ¢ t i € i t ta q Power supplic, prlies @ 


'UPplies £ 
amplifie, conte” 


Regular 
e. 
lectronic persed 


Manufactured to Military Specifications 
.-. to provide ANY DC OUTPUT! 


Ware REVER your government specifications call for conver- 
sion of AC to DC-—be sure to give the job to a Federal Selenium 
Rectifier Equipment . . . compact, rugged, completely self- 
contained ready to connect to AC... ready to deliver de- 
pendable DC power! 
Today, Federal Equipments are serving in a wide range of 
applications ... from aircraft to submarines from special 
subminiature to heavy-duty power equipment operating Heavy-duty Federal FTR 3414-AS 
quietly, efficiently, reliably. All are powered by Federal sele- Selenium Rectifier Ground Aircraft 
nium rectifiers ... famous for long life and trouble-free service Power Supply 
.. without expendable parts that require frequent replacement 
MAIL your specifications to Federal today! Get the benefit 
of Federal’s years of experience in selenium rectifier de- 
sign and pr duction. Remember, Federal is the pioneer com- 
pany—the first to introduce selenium rectifiers to American 
industry. For quick service, write Dept. E-742. 


America’s Oldest and Largest FIR 3146-BS FTR 3141-CS-03 
Aircraft Power Clip-in Voltage 


Manufacturer of Selenium Rectifiers Suncly Ranediates 


Federal lélephone and Radio Corporation 


—_— 


otRr 
« 4, 
4 
c 
ha 
¢ 


‘@ 





* me 
‘One > Sy SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 
1 Co lo Federal Electric 7 n P 


foctur 


F y. ltd... Montre Q 


Export Distributors ternational Stoncard Electric Corp., 67 Br 
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AND COPPER WIRE CLOTH 


eee ont 
pare 

aannan! 
wee ee 





mean nant Have you a “DO” order? 


When you need Industrial Wire Cloth or Strainer Cloth 
for a Defense Order, your nearest Chase Warehouse is the 


place to inquire for it. 


Chase Brass and Copper Wire Cloth is available in 
meshes from No. 2 to No. 100 and in varying gauges for 
a wide variety of industrial uses. The mesh is uniform and 
j 


the wires double crimped to keep openings square and true 


Ore of the 23 Chase Warehouses or the four Chase Sales 
Othices will give you full information on the type of wire 
cloth best suited for your production problem. Send the 
coupon below for free Chase book describing the full line 


of Chase Brass and Copper Wire Cloth 


ek. ert 1 be 
rs weet ty 
+5 fc T} 
See aa a5 99922055: ( : BRASS & COPPER (cist) 
- auee ons? 38 3 74 «(| 
ay rt 368 s 5 94 
© eattay S 3324 Mtr 2 / 

¢ . aast HAS WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION A ore 


e The Nation's Headquarters for Brass & 


Albanyt Chicago Denver? Kensas Cty Mo Newark Pittsburg San Francrsee 
Atlanta Cincannat Detroit Los Angeles New Orieans Prov dence Seattle 

Balt more Cleveland Houstoat M iwaukee New York Rochester: t Waterbury 

Baston Dallas \nd.anapols M nneapo! s Philadeiph.a St. lows t sales altice only 





Chase Bross & Copper Co., Dept. PE8S1 
Waterbury 20, Conn 


Name 
Position 
FREE Chase Book !ists mesh 
diameter of wire, per cent Firm 

of open area, weight and Address 


other important dota 
City Stote 














GRC'O' RINGS 


THE RESULT-—- Assured 
Top Performance and Reliability 





@ Your product — 


whether new or re- 
designed — deserves the 
quality, accuracy and 
security of precision GRC 
O-ring Seals. 

Their 
proved 
backed by rigid labora- 


tory-controlled process- 








reliability, 


ing standards assurance of certain, long-life sealing under 


the most rigorous c 
GRC O-ring 


synthetic and 


naitions 


Seals are supplied in a wide of approved 


rubber co 


range 


silicone mpounds to meet exacting material 


specifications 


Extensive engineering experience with O-ring installations through- 


out industry is available to you through the services of our techniccl 


and sales engineers. We will be glad to work with you in the 


adaption of the correct GRC O ring Seal to your product 


For helpf Jesign, installation and recommended practice data, 


write for yc 


Loss Chas c. INC. 


LMOLOED everett evects SPECIALTIES, WASHERS 


617 EAST IOWA STREET @ GOSHEN, INDIANA 








AVTOMATIC 


mic At 
FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount 
of pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bor aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
eble Venturi Valve permits 
efficient operation on broad 
range of volume and pres- 
sure. Bowl can be refilled 
witsout shutting off air sup- 
ply. Any of these 3 devices 
can be used as separate 
units or in any combination. 


“Sentinel of 
the Air Line’ 


Also 
Pneumatic 
Grinders 
“Remember, Built - in 
quality remains long 
after first-cost disap- 

pears 


ia: B 46 Victor Ave 


DETROIT 3, MICHIGAN 


Write for Literature 








performance- | 


MISCO 2xccis#°" CASTINGS 


AINLESS) ST 


CAST TO MICROMETER TOLERANCES 


> 


MISCO 


r free copy of our O- _ Catalog “C” and Bulletin P-112. 


Fredon of DESIGN 


The Misco Precision Casting Proc- 
ess is being utilized extensively by 
design engineers in both industrial 
and aircraft fields. Castings of intri- 
cate design, close tolerances, with 
radiographic and metallurgical 
control, are now available to help 
you mass-produce thy part best 
suited for the job. The Process per- 
mits the use of alloys ranging from 
carbon steels and stainless steels, 
for industrial uses, to non- 


fergeable super alloys, for use in 
high temperature jet aircraft appli- 
cations. Tooling costs are low— 
making this process an important 
tool for quantity production of 
small complex alloy and steel 
parts uniform in quality, sound- 
ness, and dimensional accuracy. 
Misco, as a pioneer producer, 
stands ready to offer extensive 
experience in the design and appli- 
vation of Misco Precision Cast parts. 


PRECISION CASTING DIVISION 


Michigan Steel Casting Company 
. 1999 GUOIN ST . 
One of the Worlds P 


DETROIT 7, MICH 


eer Producers and Distributors 


of Heat and Corrosion Resisting AHoys 
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SLEEVE .BEARING 


DATA 





SLEEVE BEARING 
DATA 





Standard Tests for Sleeve Bearings-1 


N the selection of the proper 

type of Sleeve Bearing for 
any g:ven application there are cer- 
tain fundamental steps to follow 
before arriving at the final decision 
The first move is to determine, as 
near as possible, the operating re 
quirements such as speeds, loads, 
shock, temperature, lubrication, etc 
The next step is to compare, by 
certain known and accepted tests, 
which bearing materia! will meet 
these requirements in the most sat 
Samples of the 
various materials, each produced 
to the same size and thickness are 
then used so that each test is com 
parative. Thus by matching the 
operating requirements of the appli 
cation to the physical properties of 
the bearing material we arrive at 
a satisfactory selection of the proper 
bearing to use. 


isfactory manner. 


In determining the physical prop 
erties of bearing materials we use 
the following tests: 


Tensile Strength 


The ultimate tensile strength is 


the maximum load per 
inch the material will carry up 
to the point of rupture. It is 
really a test of toughness. 


square 


Yield Point 


The yield point is the load in 
pounds per square inch necessary 
) 
= 4 


to produce an elongation of 
of the original specified length. 


This property is expressed as the 
percentage of length 
after test piece has been ruptured, 
divided by the original specified 
length. This test is an indication 
of the materiai’s conformability 
property 
cates to a 
shock resisting 
material. 


increase, 


and in addition indi 


degree the 


capacity of the 


certain 
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Johnson 

Proportional 
Lim.t 
+ 2000 


Tensile Ib 
per sq. in 
9000 


Bronze 


Alloy No. 


500 7,800 
500 6,900 


,000 
,000 


1,700 
7,600 
500 500 
,000 3,000 
200 
,000 


3,600 
800 
,000 200 


,000 600 





__ PHYSICAL PROPERTIES 


It 


Yield Point Elongation Brinell 
». per sq. in per cent Hardness 


+ 3000 in 2 ir N 


20,700 
16,750 


19,000 
16,400 


18,500 
19,000 


21,000 
14,500 


16,500 
14,600 
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A typical listing and comparison of various popular, cast bronze bearing alloys. 


Reduction of Area 


This property is determined by 
measuring the decrease which 
occurs in the cross sectional area 
of the specimen at the point of 
rupture, as compared to the orig 
inal diameter of the test piece 
This property is also expressed 
as a percentage 


Hardness 


Hardness can be determined in 
several ways, with Brinell 
and the Rockwell methods being 
the most popular in non-ferrous 
materials. In the 
Brinell hardness number we use 
a 10 millimeter ball and apply a 
500 kilogram load for a period of 
thirty seconds. H-rdness is, in 
fact, an indication of the 

terial’s resistance to deformation, 
which also 
pressive strength of the material. 


the 


determining 


ma 


indicates the com 


Compressive Strength 


This test establishes the percent 
of permanent deformation occur 
i loads. It is 
relation to the size 


ring under specifie 
figured in 


and form of the specimen used 


for testing 


Engineering Service 


nson Bronze ffers 


" 
all » f 


manutlacturers 


equipment a complete 
neering and metallurgical service. We 
letermine the exa 


that 


help y 


bearing wile give y 
amount { 


of time. We can 


service 


your bearings 


luced in the m 


This beoring data sheet is but one 


You can get the complete set by 


SLEEVE BEARING HEADQUARTERS 
508S. MILL ST. + NEW CASTLE, PENNA 


379 














RA fe DALL Complete, comprehensive guide 


GRAPHITED BEARINGS to piping design and appiication 


—The data and methods 
you need for solving 
every piping problem 

Hn. is an indispensable tool 

for the engineer, contractor, 
and designer, the famous 


PIPING HANDBOOK. This vast 


compilation of data and methods for 


\\ 
ANS 4 


most effective use of piping puts at 


NN 
\\i Ni 


‘1 


your fingertips all the principles 
that influence the design, construc 


tion and use of piping systems. Amy 


\\\ 


fact, on any phase of piping practice, 


is here in clear, dependable, 2< 2s- 


PIPING 
HANDBOOK 


Fourth Edition 
By SABIN CROCKER 


i, Se 4, “44, = Senior Engineer, Engineering Division 
Whi i LEE | Y- 


sible form. 


The Detroit Edison Company 
. 


1376 pages, 42 x 712, 334 illustrations, 
329 tables, $8.50 


s with e he f 

















Accurately controlled lubrication is simple with Randall f piping from start t 
Graphited Bronze Bearings by use of oil reservoirs. 

— ° 
At the left is shown an undercut on the outside diameter of Covers these piping fields 
the bearing. When bearing is pressed into the housing this 
undercut provides a reservoir for oil which is replenished 
from an oil cup or oil line through the housing. 


Steam Power-plant Piping * Fire-protection Piping 

Building heating Oil and Refinery Piping 
Plumbing Gas Manufacture and Distribution 
4t the right the oil reservoir is formed by a cored or ma- Underground Steam Piping Refrigeration 

chined undercut in the housing. Oil is fed by way of porous Water-supply Piping Hydraulic Power Transmission 
graphite feed plugs extending through the wall of the bush- 

ing to the graphited grooves in the inside diameter. SEE IT 10 DAYS FREE 

Rate of flow in either case is governed by the number and 

diameter of feed plugs in relation to the size of bearing. ook over this handbook at your leisure; note ite wealth of helpful 
Being heat responsive, excess friction caused by overload liagrams, curves, flow sheets, tabies and photographs ite practical 
or foreign elements is quickly dissipated by increased feed and accurate solutions of everyday problems. Returr f the coupon 
of lubricant. Randall bearings with reservoir or undercut clow brings you a copy for FREE EXAMINATION. Send for it today. 


ft 
on outside diameter can be used to replace other types of 7 
bearings without changes in the design of equipment. McGRAW- HILL \W 
Write today for catalog GB43 which gives complete infor- ON-APPROVAL COUPON 


mation on all types of Randall graphited bronze bearings. 


McGR 
Send me Crocker’s PIPING HANDBOOK for 10 days’ examina- 
send $8 nts 


AW-HILL BOOK CO., 330 W. 42 Street, New York, 18 


BRONZE BAR STOCK RAPHITED BEARINGS 


n book We pay for delivery you remit with 
rn privilege 


| 

| 

| 

ee ee a | 

BRONZE BUSHING THRUST WASHERS ' 7 | 
Reuse ‘ | 
_ | 

Cit | 

| 

| 

| 


PILLOW BLOCKS BABBITT MSTALS 


SHEET LUBRICATO SAFETY COLLARS 


RANDALL GRAPHITE BEARINGS, INC. 


1004 S. GREENLAWN AVE. LIMA, OHIO 
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FROM RESEARCH- 


TO PRODUCTION- | 


X 


TO CUSTOMER... 


One Monday, a harried manufacturer came to Rogers and 
said that his regular supplier had failed — that unless he had gaskets in one 
week bis company’s vast assembly lines would shut down. 


IN THREE DAYS, we converted a labora- 
tory DUROID into a production 
material. On Saturday we delivered the 
new DUROID, an asbestos-neoprene 
material, to our Fabricating Depart- 
ment, which in the meantime, had 
built dies. On Monday, we flew the 
parts to the customer's plant. 


THIS NEW DUROID is a Rogers FIBER- 
LOY, one of many special formulations 
produced by us to meet special require- 
ments. You may be looking for a unique 
material. Contact us if you are. We are 
specialists in special formulations. You 
narne it — we'll make it and fabricate 
it, TOO, 


QUICK-READING BOOKLET — “Here's Rogers and Its Fiberloys” will 
help you decide if our materials have a place in your operations. 
Please write for it to Dept. E, Rogers Corporation, Manchester, Conn. 
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..- BETWEEN MONDAYS 








ROGERS 


CORPORATION 


Established in 1832 




















T-] Hydraulic Cylinders 
furnish efficient, auto- 
matic “push power” for 
feeding devices in this 
new Ajax-Northrup in- 
duction forge heating 
equipment. 
This unit—manufac- 
tured by Ajax Electro- 
thermic Corp., Trenton, 
N. J.—automatically heats steel forging 
stock in sizes ranging from 1 to 4 inches 
(rounds or squares) at 2250°F. at rate 


rt 
; ° 
of 7500 to 8500 Ibs. per hour. Has ' t, 
3 
a 
£ 





space for 8 heating stations .. . each with 
> ” F ’ 
hydraulically operated billet feeding devices OR POWER MOVEMENT SELF-LUBRICATING 


IN ANY DIRECTION EXTREMELY DURABLE 


employing T-J Cylinders. These cylinders in 
also eject heated bars automatically, a CONSTANT CO-EFFICIENT “mi 
Induction heating with this equipment \ OF FRICTION OPERATES 


results in uniformity of successive billets 


fed to the forge—thus controlling quality DRY — OR SUBMERGED IN 
of finished forgings and reducing rejects. . WATER, GASOLINE OR 
Do you have a tough job in power — CORROSIVE LIQUIDS 

movement—pushing, pulling or lifting? APPLICABLE OVER A WIDE 
Let T-J help you simplify machines, save aS 

labor and cut costs by using T-] Air or ag TEMPERATURE RANGE — 
Hydraulic Cylinders! Many standard even where oil solidifies or 
sizes and styles...cushioned or non- carbonizes EXCELLENT 
cushioned ...100 Ib. or 50,000 Ib. / ber AS A CURRENT-CARRYING 


Precision-built, long life. Write for more BEARING - 
information. The Tomkins - Johnson ; 4 F 
Co., Jackson, Mich. fl 

% = = / — 


35 YEARS EXPERIENCE 100 LBS. or GRAPHITE METALLIZING 


50,000 LBS. 


TOMKINS-JOHNSON CORPORATION . 


RIVITORS.. AIR AND HYDRAULIC CYLINDERS “CUTTERS CLINCHORS 














1012 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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Here’s help 


for Housewives.. 








TRADE MARK 
REG. U.S. PAT. OF 





\4 


= 


MORE HELP FOR ASSEMBLY PLANNERS 


The New 
P-K Socket Screw Dimension Finder 


A pocket-size plastic slide chart gives you all 


‘ 


essential dimensions of P-K Socket Cap Screws, 


Set Screws, Fict Head Screws, Stripper Bolts, 
and Pipe Plugs. Includes Set Screw Point 
Dimensions, and Thread Length Formula 
Available, FREE from your P-K Distributor. 


t L-NGINEERIN¢ Aucusr, 195] 


According to worker supply forecasts, your assembly lines 
will soon be “manned” by more and more housewives. 

Whether housewives or not, any “green hands” on Socket 
Screw assembly jobs will learn faster and work faster with 
P-K* Size-Marked Gear Grip Socket Head Cap Screws. 

The clearly readable Size-Mark prevents confusion and 
errors—saves a lot of lost motion. It’s a help in the tool crib, 
100. where left-over, mixed screws can be easily sorted. And 
the Gear Grip means non-slip starting, speeds the job. 

No wonder these time-saving, top quality Socket Screws 
are wanted, in tremendous quantities, for more of industry’s 
finest products than ever before. P-K production is going 
‘round-the-clock to meet this mounting demand. For D.O. 
or other assemblies set your standards by P-K quality. 
Parker-Kalon Corporation, 200 Varick Street, New York '4, 
N. Y. Sold through Accredited Distributors. 


desea Sow paaal 


SOCKET SCREWS 


SIZE-MARKED SOCKET HEAD CAP SCREWS * GROUND THREAD § KET SET SCREWS 
FLAT HEAD SOCKET CAP SCREWS © STRIPPER BOLTS * PIPE PLUGS * HEX KEYS 


* TRADE MARKS REG. U.S. PAY. OFF 











CULLMAN 


Sprockets and Roller Chain 
STOCK OR SPECIALS 


Utilize Cullman Sprockets and Roller Chains 
supplied promptly from Cullman’s adequate 
stocks. Cullman Wheel Co. has been supplying 
high efficiency drives of low first cost and long 
service life throughout its 56 years of specializa- 
tion in designing and manufacturing depend- 
able transmission units and components. These 
factors are the common objective of machine 
designers and purchasers. Orders for specials 
are delivered quickly. 
Send us your prints and we will quote promptly. 


. ” o 
Many Cullman Distributors ready to serve you. 


CULLMAN WHEEL COMPANY 
1336 West Altgeld St. e Chicago 14, Illinois 


CULLMAN 


on Craudmisdiau 
SPROCKETS and ROLLER CHAIN 


FLEXIBLE 
and RIGID 


any special shapes: 
RODS BELTING 
TUBES EDGING 
STRIPS BINDING 
@ POLYSTYRENE 
@ CELLULOSE ACETATE 
@ POLYETHYLENE 
@ VINYLS 
@ ETHYL CELLULOSE 
@ BUTYRATE 
@ ACRYLIC 


——— 
t PRODUCTS 


\ 
\8 
—_ SUNILWoRTH, ais 


Write Dept. PE & 


(~~ FEINZE 


SUB-FRACTIONAL HORSE POWBR MOTORS 


TYPE KF 


Universal 


Six types, from 1/50 to 1/25 HP listed 
in our catalog, but flexibility of design 
permits almost endless possibilities 


The flat-sided KF was primarily de 
signed for sewing machines, but can 
be used in business machines or other 





devices needing a series motor, where 
space is an important factor 


Normally furnished for 115v line. Can 
be supplied for 250 volt operation, or 
as a straight 115v (or 250v) DC motor. 





Resttens 








Mounting Plate 


Heinze Electric Co 


685 Lawrence Street 
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All steelwork on this bridge was flame -primed before paint was 
applied. Today, after 9 years’ service, the original paint job 
still provides complete protection against corrosion Present 


condition of surfaces is clearly shown by unretouched close-ups 


Your Steelwork... 


How Will It Look in 1960? 


Steelwork vou coat with and smoothly, bonds tightly, and lasts longer. 
good paint today can still Flame-priming is one of many time- and money- 
look like new ten vears from saying Linpe methods for making cutting, pounng, 
now, if vou flame-prime all treating, and forming metals. So. whatever vou do 
exposed surfaces first. And with metals, there is a good chance that Lixo 
what vou ll save on main- know-how, show-how, and equipment can help vou 

tenance, because of increased protection due to do it better, more quickly, or at lower cost, 
flame - priming, will more than pay for all the flame- lo find out. without obligation. telephone or write 
priming apparatus and materials you need for the job. our nearest office today. Linpe Aim Propucts 
Flame-priming is simple to do, requires litth Company. a Division of Union Carbide and Carbon 
equipment, and costs little. A brush of oxy-acety lene Corporation, 30 East t2nd Street, New York 17, 
flames pops off scale and drives out moisture. Paint N.Y. Offices in Other Principal Cities. In Canada: 


applied to the warm, dry surface goes on quickly Dominion Oxygen Company, Limited, Toronto. 


e (2 Products and Processes for MAKING, CUTTING, 
JOINING, TREATING, AND FORMING METALS 


Trade-Mork 


The term “Linde” is o registered trade-mark of Union Carbide ond Carbon Corporation 
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BELA AL ALBAN 


{ RIGIDIZED me 
Y Specified IN MANY INDUSTRIES 


for its 


@ GREATER FLEXURAL 
RIGIDITY 


@ HIGHER IMPACT 
STRENGTH 


@ LONGER LIFE 


aL 


—— 
Se a”. 
et meal a 


Sa 
a 3 


—_—— a 
= 
~ ie 
Ne pm we fos Le 


~ ZB 


MILITARY - 


backs, aircr 


[i LIFE 
pet TIGHT 
w INSULATION 
cases, bus seat 


aft Parts, X-Ray cases WITH BI-SEAL 

COM ; . : SELF-BONDING 
MERCIAL counter and bar fronts, POLYETHELENE 

signs, shipping boxe 

show cases, radio sation —, \ BASE TAPE 

CONSUMER ’ 


stoves, fans 


_ 


. electronic 


> 


—- 


drink dispensers 


-™ 


~ 


containers, 


_-~ 


refrigerators, deep freezers. \ Forms into a solid mass of insula- 
ry i sun visors, lighting fixtures, : : tion and produces moisture tight 

10bs, table tops, lamps... seals by means of a gasketing 
ARC HITECTURAL curtain walls, build action on all materials. 
INE panels, eley . alls, Duild- 
ceilings, doors, flooring wan nr® fronts CHECK THESE EXCLUSIVE FEATURES: 

im ., 

TRANSPOR T ATION sales “ a into a non-laminar homogeneous 
backs, w: ainscoting, truck Ng a: 


plates, treadplates . 


a 
- 


a 


ZZ 


Coe St te SF 


i 
; 
; 


Excellent dielectric characteristics 

floor ing, kick- / A pertect moisture barrier and corona re- 
sistent. (Can be applied at —30° F.) 
Prolonged ageing without deterioration 
Will not corrode metals. 

~ Easy to apply—conforms readily to odd 
contours 


~ S$. 1. C. 2.12, P. F. 0004 @ 10 mc 





* pemealeone Rigidized Metal offers unlimited product 


FEW OF THE MANY BI-SEAL APPLICATIONS 
applications to every industry. Increased strength 
®@ Torroid Coils — Resistors Deflection Yokes 
—Antennas 
gage that conserve strategic materials and costs. Scratch Electroplating. Masking surfaces ot external re 
f d lif cessed diameters. Clean edges eliminate the need 
resistant, impact-resistant surfaces add to product life of lacquers 
SEND FOR YOUR COPY of the Rigid End Sealing for Cables 
ized Metals CONSERVATION Hand Z Electrica’! Insulation—High Frequency—High Ten 
Z " sion 
book, on your company letterhead " xs : BI-SEAL is suggested as an underwater sealing 
\ mechanism both for dielectric and hermetic seal 
ing 


through a redistribution of metal permits reductions in 


today 


SEND TODAY FOR FREE SAMPLE STRIF 
The 3 Dimensional Metal 





7 BISHOP MANUFACTURING CORPORATION 
Canfield Road, Ced Grove, N. J 
PI 1 BI-SEAL Data 


\ SE, A AE Ai Mi A AI AN ANS ) 


673 OHIO STREET BUFFALO 3, NEW YORK 


ae 
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ILLIARD Céccehes 


FOR POWER CONTROL DESIGNS 


HILLIARD 
SINGLE 
REVOLUTION 
CLUTCH 


Unequalled for accurate 
control of intermittent ma- 
chine operations — cutting, 
punching, and packaging. 
Gives closer tolerances to 


cut-off, stamping, shearing, aid similar machines. Completely 


automatic; manual, mechanical, or electrical control. 


HILLIARD 
OVER-RUNNING 
CLUTCH 


Hilliard Over-Running 

Clutches and Couplings are 

automatic in operation. 

They are unexcelled for 

automatic two-speed drives, 

dual drives, stand-by drives, 
and for allowing machinery to “coast” after drive stops. Ex- 
cellent as fixed or infinitely adjustable ratchets. 


HILLIARD 
SLIP 
CLUTCH 


A reliable series of spring- 

loaded slip clutches and 

couplings. Rugged construc- 

tion with ample friction sur- 

face for heavy-duty use. 

Outstanding for preventing 

overloads and shocks; for 

starting heavy loads; as tension drag brakes; for reeling and 
winding operations; and many other uses. 


Hilliard Clutches and Couplings make machine drive and 
power transmission more efficient and economical. Experi 
enced engineers will be glad to offer their advice on any 
problems. Complete descriptive material will be furnished 


on request 


WRITE TODAY ¢ 
CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


The HILLIARD Cornoration 


101 W. Fourth St., Elmira, N. Y. 


OFF ES IN PRINCIPAL CITIES 








: CONTROLS 





ll 


NE TYPE 
) id] 


ADJUSTABLE 
THERMOSTAT 





The new Type Cl Adjustable Indicating Thermostat is o precise 
temperature control for gas, liquid, and metal-to-metal appli- 
cations, such as ovens, hot plate presses, water baths, incu 
pators, proofing cabinets and cold cabinets. It is most useful on 
units where periodic checks of temperature are required, ad 
visable, or will prove time-saving. The new Type Cl is simply and 
ruggedly built, employing the highly sensitive response action of a 
solidly liquid-filled bulb and bellows assembly to a snap-acting 
switch and indicating pointer. The thermostat is adjustable over 
its entire range by a knurled thumbscrew on the front of the case 


SPECIFICATIONS: 

, Case 5¥a x 5Ynn 1%"; Wt. 3 Ibs. Standard 
ranges 50° —350°F and 5 600°F, special 
+6 Ff. Standard differentials “°F in 


ELECTRIC circulating liquid, 2°F in air wee outing 


10 amp 125 V AC and 5 amp VAC 
Write for new bulletin No. 4816T which 
gives fuli details 


COMPANY TT 
PPSTPMETOPPTEE STANDARD & SPECIAL THERMOSTATS 


WATT LM rime & PRESSURE switcHes Illi 
UOUUTET EDULE 
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SPRINGS 


for 
Defense 
Production 








IF YOU NEED ROUND OR FLAT STEEL SPRINGS, parts, as- 
semblies or stampings for defense equipment, Cuyahoga's 
experience and facilities for applying spring and wire 
design to defense applications are available to prime 
and sub-contractors. 

We are experienced suppliers to the automotive, aircraft, 
electrical, ordnance, appliance and many other industries 


where assembly problems occur. 
al 


The CUYAHOGA SPRING @ 


SUBSIDIARY OF THE GaRium STEEL CORP 


10254 BEREA ROAD ° CLEVELAND 2 OHIO 
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Build 
better performance 
into your 
product 
with 
FLEXON 
BELLOWS 


‘SS SS SS 32 Bao 


Propt ICT performance is depend- 
ent largely upon the performance of 
. . first rate per 


component parts . 
formance requires first rate components. If metal- 
lic bellows are a part of your product vou owe it 
to yourself to investigate FLEXON Bellows. 


For the designer, FLEXON Bellows offer a 
combination that assures top notch performance 


and rigid adherence to specifications: 


(1) Advanced manufacturing techniques per- 
mit fabrication of a wide variety of bellows 
and bellows assemblies as standard production 
items. This provides a higher degree of uni- 
formity and resultant lower ultimate cost to 
you. 


(2) Skilled manufacturing personnel with 
long experience have an appreciation of your 


a 
PIPAP A LALLA LLL Ao ee 


N 


problems and the importance of exact com 

pliance with your specifications 

FLEXON 
steel, brass, bronze and other alloys with sizes 
I.D. Whatever your 
requirements in bellows or bellows devices, check 


Bellows are available in stainless 


ranging upward from 5/16’ 


with CMH first. Experienced CMH engineering 
assistance is available to help you in the design 
or selection of the proper bellows to meet your 


needs. 


Write for a copy of the new Flexon Bellows 
catalog. For specific recommendations send de 
tails of your application. 


Illustrated above is a close-up of the mecha- 
nism of an absolute pressure recorder manu- 
factured by the Foxboro Company in which 
FLEXON stainless steel bellows are used. 


CHICAGO METAL HOSE Corporstion 


1339 S. Third Avenue « Maywood, lilinois « Plants at Maywood, Elgin and Rock Falls, if). 
in Canada: Canadian Metal I*ose Co., Ltd., Brampton, Ont 


ONE DEPENDABLE 
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Montclair, N.) 


340 


exactly 

. what the f 
_ designer } 
intended... | 


The lugs beneath the heavy flanged section 
of the transformer terminal shown above 
are designed to prevent rotation of the part 
after installation. The sharply defined cor- 
ners required in this part were produced by 
Scovill cold heading and accomplish exactly 
what the designer intended. 


: 
» | 
| 
1 


Scovill makes a specialty of tough cold 
heading jobs—has the engineers, toolmak- 
ers and operators to turn out parts like these 
exactly the way you need them. Send your 
sample or blueprint for further information. 


a HEADING 


“Guide to the Profitable 


Use of Cold Heading” — 
Bulletin No. 2 describes 
the advantages and 


limitations of this process / { 

for the designer. It's = ¥ Soe. ; 
~< no 

free for the asking a. « oa) 


RECESSED MEAD SCREWS + Sims 


STANDARD MACHINE SCREWS «+ 
FASTENERS AND 


HATER 
\( ()\ LI, SPECIAL PARTS 


INDUSTRIAL FASTENER SALES, WATERVILLE DIVISION 
SCOVILL MANUFACTURING CO., WATERVILLE 14, CONN 


TAPPING SCREWS 
SPECIAL COLD HEADED PARTS 


* Detroit « Wheaton, Ill + Los Angeles + Cleveland « San Francisco 


How one Pittsburgh Brush* 


* An actual case history @& 
from The Edwin L. Wiegand Company, 
producers of CHROM ALON Heating Units. 


b | Aenea this company needed a way to take the 

ragged edges off heating units economically 
and fast, they turned to sturdy, tough Pittsburgh 
Brushes for the answer. The 6” Pittsburgh steel wire 
brushes like that shown above polish 10,000 heat- 
ing units during their life 


7 


LET PITTSBURGH ENGINEERS 
SOLVE YOUR BRUSH PROBLEMS 


Pittsburgh’s complete line of brushes - 

of every type, for every purpose, will i 
provide a practical, economical solu 

tion of any brush problem you might 

have. Drop us a line on your company 

letterhead for a copy of our new booklet that 
shows, through actual case histories, how Pittsburgh 
can help cut your brushing operation costs. Address: 
PittsBURGH PLate Giass Company, Brush Div., 
Dept. W2, 3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 


Fewer Driver. HmnUSHES 


BRUSHES *¢ PAINT * GLASS * PLASTICS 


PITTSBURGH PLATE GLASS COMPANY 
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| WITH OHIO 





GOOD PRACTICE 
flexibie pling 
Additiona 





BAD PRACTICE 
t @ but drives m 


eoding to excessive ¢t 
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Today, the proper installation and maintenance of Ohio Stock 
Speed Reducers is good insurance against breakdown and faulty 








performance at a time when replacements are hard to obtain. Close 
attention to the following points will prolong the life and increase 
the efficiency of the entire drive 


Mount on solid base to prevent vibration. Vibration results in 
excessive bearing and gear wear leading to noisy operation. Check 
the shafts of each unit for proper alignment. Use flexible couplings 


+ 


to compensate for any shaft misalignment and shaft end-plays 





Should reduction in addition to that of the speed reducer be required 
it is advisable to confine it to the slow speed shaft. This diminishes 
the load on the reducer in direct proportion to the ratio and acts 
as a safeguard in absorbing shock. If it is necessary to interpose 
a reduction between the primary power and the reducer, the ratio 
should be kept as small as possible. In either case the sprockets, 





pulleys, cranks or gears should be mounted as close to the bearings 
BAD PRACTICE: odd atin ts as proper clearance for drive will allow, in order to keep bending 
mitts mensted bu 


. . “~~ load at a minimum. In case of excessive bending or overhung load 
ieee deaiihe inal said : ae 
ssible overload it is advisable to install an outboard bearing. When 


installing driving member on reducer shaft, prevent use 
~S of force which might bend shaft and damage bearings 
Failure to remove tack from vent hole, as illustrated 


above, will result in pressure being built up in unit caus 
ing excessive heat and premature oil leakage 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1325 EAST 179TH STREET © CLEVELAND 10, OHIO 





Need somaghthe speci 
in a, 


TEFLON 
o KEL-F 


\ 
| 


Let 
RESISTOFLEX 


make it 
and get 
top quality 
production 


5 times 
actuol size 


l-equipped to produce semi- 

ished extrusion nd she or finished machined and 
nolded components. We offer you maximum benefit from 
Teflon ar l 


1 Kel-F through our closel; 


on the most modern equipment especially 


controlled production 
designed for fluoro- 
carbon materia 
Write for a quotation—and while 
you're at it, why not tell us about 
your application? 


For out of the ordinary 





engineering with synthetics 


RESISTOFLEX 


omen 2 2ek 2 Berek, | 
Belleville 9, New Jersey 


DOUBLE YOUR DRILL PRESS 
OUTPUT FOR $33 


[ i 


a 


USE A NEW MEAD PNEUMATIC DRILL 
quickly converts stand 


oat Gn dee te, ee PRESS 
— pe _ ~ , _ i Ily on suitable jobs; doubl FEED 
i la ie FOR 

Easy end §6DRILLING 

REAMING 

TAPPING 


SPECIALTIES COMPANY 


iL 


4ulon 
Solenoid Va 
OF norm aoe 
and 


S are 
ally Open se 


sea vi 
{ or Jenkins ce 
4 


lise: 


WHERE CAN 
YOU USE THIS 
AUTOMATIC VALVE? 


No pilot valves 
Temperatures to 400 
Differential Pressures 
150 Ibs 

Immediate full flow 


Heavy duty construction 


he 


THREE RIVERS, MICHIGAN 








THESE “NATIONAL” 
LOCK NUTS ALSO 
SOLVE VIBRATION 
PROBLEMS 





National Drake Lock Nuts 
lower 
s per nut k s 
designed for heavy 
rugged equipment mecung 
severe shocks | 


| 
Cova 


National Dynamic Lock Nuts 
Designed for apt tions where 
a thin one-piece locking med 
of light weight 1s needed 
where strains are in shear only 
— never in tension 


f 


National Marsden Lock Nuts 
One-piece lock nut designed 
eTective locking force 


mum cost 











fingers of Steel 


~ clamp ike ¢y 


onto the bolt! 


withstands vibration and sheck loading 
National Huglock Nuts are one-piece, all-metal self-locking nuts. They stay 
tight without the help of any other locking medium, save time and cost of 


other locking devices. 


seated or unseated, Huglock holds tichi 

The steel “fingers” of Huglock’s curved crown hug and press down on the 
bolt, creating a friction lock between the lead carrying flanks of the nut and 
the bolt threads. This combined metal-to-metal hugging and locking friction 
is distributed over all the threads, so that Huglock holds firmly—seated or 


unseated —until removed with a wrench 


can be repeatedly re-used 
Repeated removal and re-use of Huglock Nuts on the same bolt or a similar 


bolt will not destroy Huglock’s locking action 


National Huglock Nuts are made to standard dimensions 
tapped American Standard © oarse (USS) or Fine (SAB) 
Thread series class 2 tolerances, from 44” to 1” bolt diam- 
eters. Available with left-hand thread when ordered in pro 


duction quantities. 


FOR ANY VIBRATION PROBLEM you'll find 
a “Notional” Lock Nut. Write for your free 
copy of illustrated 24-page booklet, “National 


Lock Nuts” 


THE NATIONAL SCREW & MFG, CO. 
2440 East 75th St. - Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 








For Parts that must be 


TAKEN OFF-PUT BACK-BUTTONED TIGHT 


LION FASTENERS 


LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 


Lion Fasteners are right for buttoning parts that must be 
removed repeatedly for inspection, maintenance, or other 
reasons. 

Vibration and shock can’t loosen a Lion Fastener. Even 
an inexperienced service man can't replace it wrong. A 
quarter turn opens it. Another quarter turn locks it. The 
tension is designed into it. 

Lion Fastener Spring Assembly is quickly spot welded 
or riveted in place. The stud cannot be lost. It is grommeted 
tight to the sheet. They will button sheets .040 plus or .020 
minus over or under standard rating. The misalignment is as 
much as .156. The one-piece forged stud is tested to 1425 lbs 
Write today for demonstration kit and application data. 


TYPICAL APPLICATIONS: INSPECTION 
PLATES - COWLING «+ ELECTRICAL 
PANELS + CABINETS - DUCTWORK 


eR. 


Free DEMONSTRATION KIT contains 


sample Lion Fasteners to help you visualize 
their adaptability to your product. Writeon | 
your company letterhead. N. obligation. 4 


LION 


FASTENERS, IN¢ =m 


300 Mein $., Honeoye Falls, N.Y. 


. STAMPINGS 


May WE do these things for YOU? 


a ee ee 
capabdie personne can Geliver 


velues you are seeking such as 

WHEELS, HUBS for 
PINDLES & AXLES 

: Example 


COMPLETE & SuB- 
ASSEMBLIES 


LIGHT GAGE MANUFACTURE 


MACHINING 


GREY-IRON 
CASTINGS 


SPECIAL Here is 

ROLLED a FRAME ASSEMBLY 
SECTIONS for TRUCK COWL VEN- 
TILATOR 


also 
We Invite 


WHEELS for Your Inquiries 


AGRICULTURE & INDUSTRY 


FRENCH & HECHT 
DIVISION 


KELSEY-HAYES WHEEL COMPANY 


42 East River Street, DAVENPORT, IOWA 








“FATIGUE 
WEAKNESS OF 
SURFACES" 


Reprints of this valuable 24-page report are 
once again available! J. O. Almen of the Gen- 
eral Motors Research Laboratory presents an 
analysis and evaluation of weaknesses caused 
by material fatigue. 


This informative article, including helpful 
photographs, drawings, and graphs, is avail- 
able at a cost of 50 cents per copy. Write 
Reader Service Department: 


PRODUCT ENGINEERING 


McGraw-Hill Building 
New York 18, N. Y. 
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SALES CURVES... 
PRODUCTION CURVES... 





~-6€ROTOR 


| HYDRAULIC 


PUMPS 


Built into your product, GEROTOR pumps 
deliver performance that steps up sales. 
On your production line, GEROTOR pumps 
increase machine tool efficiency. In any 
application, the GEROTOR principle means 
less wear, less slippage, more uniform 
flow. Pressures to 1200 p.s.i. continuous 
duty, 1500 intermittent. Write for catalog. 
« 


eae GEROTOR MAY CORP., Baltimore 3, Md. 
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Recognize this as a Hewlett-Packard frequency monitor? Yes, just as 
surely as you recognize the universal use of James Knights crystals 


wherever frequencies are measured. This monitor uses the JK-H-17. Farr Company Engineers offer 
complete laboratory services 
to bring you better air filtration 


Your air conditioning system di 
serves the best in air filters and stand 
urd FAR-AIR® filters will meet most 
of your requirements. However, if 
you are faced with unusual dust con 
ditions, Farr Company's modern, well 
equipped laboratory will help you 
select the proper type of filter to meet 


your partic ular probl m 


These laboratory facilities are als 
used co constantly improve the FAR 
AIR line to assure you of getting the 
very best air filtration when you in 
stall FAR-AIR products 
But the JKO-2 is new as tomorrow! This crystal oven features a Send in your air filtering problem 


Stevens thermostat, the current 's NOT carried through the bi-metal. 


+, ta : “Pie today or write for information on the 
The fast warm-up is ideal for two-way radio communication. : + gait i 


complete FAR-AIR line 


WHERE THERE’S A CRYSTAL NEED, THERE'S AN ANSWER Typical users of FAR-AIR equipment 
include: 

Thomas A. Edison Co 
W. K. Kellogg Co. 
Lever Bros. Co. 
Pillsbury Mills, Inc. 
Swift & Co. 





Constantly, James Knights meets the demand for new-type crystals 
1or new equipment, new laboratory uses. Recently a J-K crystal 
was designed for the whaling industry: A crystal controlled 
transmitter affixed to harpoons for directing vessels to the spent 
whale. Another dramatic answer to another specific need BY 


JAMES KNIGHTS. If the crystal can be made, J-K labs can make it. 


- Crystals ror tHe Critical : Bien hatte 


Critical tolerances and precision work have put James 


é Knights UP FRONT. Their aim: To furnish cver "Better by Farr™ 

















type crystal ever made, whether out-of-date, or sti!’ 


unheard of. To be sure, consult J-K design enginee -. iw. R R C oO hy | PA N Y 


Wanupacturing Engineers 


THE JAMES KNIGHTS C0. WRITE for free catalog, Los Angeles + Chicago + New York 
listing all J-K crystals MA . ? 


and specifications. 


SANDWICH 4, ILLINOIS trol 5 td M 
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This Investment Casting 


_ 
a 





IS STRONGER AND COSTS 
LESS THAN THE MACHINED 
PART IT REPLACED 


Faced with a rise in machining costs, a manufacturer in 
Los Angeles, California, avoided an increase in the selling 
price of their rivet guns by using investment-cast head 
blocks. They were able to keep production costs down be- 
cause HayNEs investment castings need very little machin- 


ing to finish them. 


Phe head blocks—made from stainless steel—give exeel- 
lent service. The cast parts are actually stronger than the 
machined parts that were used previously. Thus the quality 
of the gun has been improved—at no extra cost to the 


manufacturer or the user. 


rhis is only one of many examples of savings made pos- 
sible by HayNEs investment castings. Countless industrial 
parts can be produced by this method with marked econ- 
omy. Intricate parts that would be difficult or impossibl 
to produce by other methods can be investment-cast to 
close tolerances. Castings are available in HASTELLOY and 
Haynes Sreciire alloys, as well as stainless, low-alloy. 
and carbon steels. The booklet. “Haynes Precision Cast- 
ings” will give vou more information. Call or write the 


nearest district office for your copy. 


HAYNES 


TRADEMARK 





Haynes 


Proput 


Vs 


Haynes Stellite ond ‘Hastelloy are trade-marks of Union Carbide and Carbon 


t ENGINEERING Avucust, 1951 


tse of precision - investment - « 
head blocks has kept down the 


af producing rivet guns 


Haynes Stellite Company 
A Division of 

Union Carbide and Carbon Corporation 

General Offices and Works, Kokomo, Indiana 


Sales Offices 
Chicago — Cleveland — Detroit — Houston 
Los Angeles—New York —Sen Francisco—Tulse 








need d-c solenoids? 


Do you have a problem involving d-c solenoids? To get 

more work per unit volume—at lower cost, look to 

Soreng for d-c solenoids that do a better job longer! 
Soreng-engineered d-c solenoids incorporate exclu- 


sive design features that assure — 


@ More work with the most efficient use « »pper 
and steel 
Elimination of the bottle-necks usually found in 
magnetic circuits 
Lowest practical weight and smallest size consistent 
with required work output 

@ Huskier construction for longer service life 


@ Lower cost 


Typical of Soreng engineering is the d-c solenoid illus- 
trated above. Designed for use on the hydraulic lift con- 
trol of one of the nation’s leading farm implements, it 
provides both push and pull, with a stroke of 4" in each 
direction. Operating on 6 volts d-c, it develops a force 
from 25 pounds in the open position to 50 pounds in 
the seated position, 

Performance characteristics like these are the reason 
why so many of the country’s major manufacturers rely 
on Soreng for solenoids that do a better job—longer. 
Want more information about d-c or a-c solenoids? 


Write, without obligation, to Dept. N16. 
America’s Largest Manufacturer of Solenoids 


2 


9555 Eden Ave., Schillér Park, Ill. (Chicago Suburb 
Plants: Schiller Park, Ill * Fremont, Ohio 


HEYCO STRAIN RELIEFS 


Provide permanent protection and *anchor 


cords to chassis or machine housing. 


All sizes: Clock wire to $/10/3 cable. 


a 
f 


\ 


FREE TEST SAMPLES! 


Let us know the size wires self. Many hundreds of 
you are using...we'll send products now incorporate 
you free Heyco samples UL Approved Nylon 
and application datasothat Heycos...accepted standard 
you can test them your- in Strain Relief Bushings 


© Gp = 


HEYMAN MANUFACTURING COMPANY 
KENILWORTH 3, NEW JERSEY 








Tourek's quality Ball Joints 
aon exacting requirements. 

a d design, improved 
performance, and lower 
costs result from specifying 
Tourek Ball Joint: the 
oaly recognized standard. 
Large stocks essure prompt 
delivery. 





Tourek's precision counter. 
suak steel pipe plugs are 
accurate, high strength, and 
economical - resulting in the 
highest qualiry at costs which 
are competitive to old style 
plugs 
Stock sizes, available with 
National Pipe or Dry-Seal 
*%", a", Me 





*. Also available oa 

ial order in alloy steels, 

uminum or brass io sizes 
@p to 2%" diameter. 





Modern high speed single 
end 6-spindle automatics — 





Gogether with compiete sec 
@adary equipment, includ 
fog grinding and brazing — 
plus 30 years’ experience, scRtw 
essure you “The Best ia MACHINE 
F Sear wo Screw Machioe PRODUCTS 
roducts.” 
Your requirements, up to 
2%", are made with utmost 








Precision, snd with prompt 
est delivery pssurances. 


a Jo pasts URE MACHINE Poo 
she . 


gest In 
eaeenetone 


470) W. 16% St. Chicoge 50, 
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K aIseER ALUMINUM’S rod and bar plant 
at Newark, Ohio, is supplying increas- 
ing tonnage of aluminum screw machine 
stock to American industry. 

At the same time, we are helping to 
meet the critical need for more forging 
stock, as well as for all types of alumi- 
num wire. We are providing the alloys 
to meet government specifications for 


To bring America more of these... 


scores of essential products from 
rivets to screw fasteners, from jet engine 
rn pe llers to hand tools 

Our engineering and technical knowl- 
edge acquired in these varied fields may 
help you, 

Sales offices in principal cities. Kaiser 
Aluminum & Chemical Sales, Inc., Oak- 


land, California. 


aiser Aluminum 


Setting the pace—through quaiity and service 








It’s time we got working mad! 





As we listen to the latest insults from 
Moscow, we're likely to get fighting 
mad. 


Instead, we'd better use our heads 
and get working mad. 


It is clear by now that Stalin and his 
gang respect ‘ust one thing—strength. 
Behind the Iron Curtain they’ve been 
building a huge fighting machine 
while we were reducing ours. Now 
we must rebuild our defenses—fast. 


As things stand today, there is just 
one way to prevent World War III. 
That is to re-arm—to become strong— 
and to stay that way! 


This calls for better productivity all 
along the line. Not just in making 
guns, tanks and planes, but in turn- 
ing out civilian goods, too. 


Arms must come first. But we must 
produc arms at the same time we 
produce civilian goods. 


We can do this double job if we all 
work together to turn out more for 
every hour we work—if we use our 
ingenuity to step up productivity. 


All of us must now make sacrifices 
for the common good. But we're 
working for the biggest reward of all 
—peace with freedom! 





FOR A FREE COPY OF “THE MIRACLE OF AMERICA” 


MAIL THE COUPON to Public Policy Committee, The Advertising 
Council, Inc., Dept. B P., 25 West 45th Street, New York 19, N. Y. 


Name 


Address 


McGRAW-HILL PUBLISHING COMPANY 
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how to get small DEFENSE parts deme 
ee 


in aHURRY...without “me 
prefabricated metal WORR 





OMPARE 


GRC goes right to work from your prints 


GRC avoids delays—no waiting for pretabricated meterials 


COMPARE! COMPARE! GRC helps you meet delivery schedules 


Parts made by GRC im R t ost 
r 
prpdier ctt osname GRC cuts costs—ovoids scrap loss 


When it comes to turning out really small parts speedily 
and economicolly—Gries has a wealth of experience in 
meeting both civilian and military requirements. Gries 
exclusive production facilities make simple or intricate 
parts in 1 automatic operation—completely trimmed 
ready for use. From 100,000 pieces to many millions 





TODAY—Find out how GRC can help YOU! Write 
wire, phone for bulletin, samples. Or send your prints 2x Lot 1, 
for quotations and delivery dates SMALLNESS 


UNLIMITED 


GRIES REPRODUCER CORP. 98 Willow Ave., New York 54 MOtt Haven 9-2476 
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WHEN YOU PUT A LOT OF USE THE 
LITTLE ONES INTO A BIG WORLD'S BEST 


ONE — MAKE SURE IT’S A at 


JELLIFF DIPPING BASKET NO EXTRA COST 


; . CASTELL DRAWING 9000 

70 years making Wire Mesh have taught . CASTELL LOCKTITE REFILL 

us a lot about this material, its fabrica- HOLDERS 9400—Black or Colored 
tion, and uses . CASTELL IMPORTED REFILL 
LEADS 9030 





We make Dipping Baskets of any ductile 


metal, and in any size and shape your These encompass every mood of 


products and process require... genius for drawing, drafting, tracing, 
Naturally we believe we make them just sketching, blueprinting, etc. 

a little bit better than the other fellows 
do and a lot of people who turn to 
us regularly for their Dipping Baskets 
seem to agree with us 





So—for Degreasing — Pickling — Plating 
Anodizing Washing — Heat Treating 
— or for just plain Bulk Handling or 
Storage of smali parts in large quantities, 
let JELLIFF give you a no-cost no- 
obligation estimate for your next require- 
ment of Dipping Baskets. Send a blue- 
print or specifications to Department 24 


mec. 0. SELLEFE wre. cone. 


DIPPING BASKETS WIRE MESH PARTS 
LEKTROMESH ry, i 
RESISTANCE WIkE STRAINERS - FILTERS 


SOUTHPORT i CONNECTICUT 
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LOCKHTITE 
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te 


CAN ZONE 


AW FABER G=) CASTECL ©) CD 900 


° 
« 
— 
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we 
i 
a 
° 
a 
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AMER! 


CASTELL 


REFILL LEAD 


AW FABER & 


DRAWING 
E TOUCHING 


B302H-1C 


For aircraft or other confined area installa- 
tions where weight and size are critical. Large 
cooling capacity — precision balanced for 


smooth operation at the higher frequencies 
that far 
SPECIFICATIONS 
EXCEEDS 115 volts AC variable frequency ¢ 320—1000 
cycles © 1.4 amps. © 1.5 mfd. © 40 CFM 
minimum at 0” static pressure © overall dim 


4%” x 4-13/64" © weight 25 oz. © Fungus 
proof ¢ Silicon impregnated 


SLE WEIGHT Other models available for greater air de- 


livery. 60 cycle, 400 cycle variable frequency 


EASTERN AIR DEVICES, inc. FABER:CAstece 


A.W.FABER CASTELL . 


c wewer 
585 DEAN STREET ° BROOKLYN 17, NL Y. pewcit CO om 
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SEARCHLIGHT SECTION 


CMPLOYMENT e BUSINESS 


UNDISPLAYED RATE 
$1.20 per line, minimum 3 lines. To figure ad- 
ords as @ 


vonce payment, count 5 average w 
line 


(See J on Box Numbers.) 
EMPLOYMENT WANTED & INDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rate is one-half of above rate, payable in 
advance 
PROPOSALS $1.20 a line on insertion 


OPPORTUNITIES 


INFORMATION 
BOX v1 nee me publication count as 1 
line adver 
DISCOUNT of AG if full peyment is mode 
| advance four consecutive insertions 
t -. MY eds (not including proposals.) 


EQUIPMENT WANTED OR FOR SALE Adver 
tisements acceptable only in Displayed Style 





EQUIPMENT—USED or RESALE 


DISPLAYED RATES 

The advertising rote is $10.50 per inch for 
ali advertising appecring on other than 
contract basis. Contract rates quoted on 
request. 

AN ADVERTISING INCH is measured % Inch 
vertically on one column, 3 columas—30 inches 
—te @ poge PE 


NEW ADVERTISEMENTS received by 10 A. M. August !/th, in the N.Y C. office, will appear in the September issue, subject to limitations of spoce available 











A TOP FLIGHT 


Propuct Encineer 


WANTED 


WANTED 
MAN FOR LAYOUT AND DEVELOPMENT 


Knowledge of Methods work in finishing 
of all metals. College graduate or equi 
valent thereof with a chemical back 
ground 








To head the Product Engineering Section of 


an Electronic Manufacturing Organization 


— THAT — 


@ HAS GROWN STEADILY SINCE ITS ORGANIZATION SIX YEARS AGO 

@ HAS BEEN PRIMARILY A RESEARCH & DEVELOPMENT ENGINEERING TEAM. 

@IS NOW ENTERING A LONG TERM MANUFACTURING PROGRAM BASED 
ON OUR DEVELOPMENTS .. . CURRENT VOLUME $5.000.000.00 


THE MAN WE WANT 

® KNOWS HOW TO DESIGN FOR ECONOMICAL MANUFACTURE IN LOTS 
OF TEN TO TEN THOUSAND . . 

@® KNOWS THAT QUALITY IS THE RESULT OF DESIGN, AND NOT INSPEC 
TION .. 

@ HAS TEN YEARS OF VARIED EXPERIENCE IN THE ELECTRONIC INDUS 
TRY .. 

® CAN SUPERVISE AND INSPIRE A SMALL FAST WORKING GROUP o 

@CAN REDUCE COMPLEX AND NOVEL EQUIPMENT DESIGNS TO EASILY 
PRODUCED ASSEMBLIES ° 

@ LIKES TO WORK WHERE EVERY NEW TASK IS A NEW CHALLENGE... 

@® WANTS TO LEARN MORE ABOUT MINIATURIZATION AND AUTOMATIC 
PRODUCTION 


"EMPLOYMENT. SERVICE 





All replies will be held confidential 


IF YOU ARE THIS MAN 


Write Dr. W. G. Tuller, Chief Engineer 


MELPAR, INC. 


452 Swann Avenue 


“POSITIONS WANTED 


RADUATI 


Alexandria, Virginia 























== PROFESSIONAL SERVICES — 
GEORGE H. KENDALL 


onsulting Mechanical Engineer 
Process or Product 





U nusual Oppertunity 


MECHANICAL 
DEVELOPMENT 
SUPERVISOR 


Established manufacturer with head 
quarters in New England hes an unlim 
ited opportunity for a man in a key sup 
ervisory spot. Position is head of mechan 
ical laboratory for the development of new 
equipment and new processes for fabrica . and or t ‘d Ser ices 
tion of a wide variety of products from Li 4. oy eee ied 
plastics materials. Rapidly expanding or *@ Washington 8 
ganization with many opportunities for 

further advancement 


Darien, Connecticut 


NEW YORK 
LABORATORIES, INC. 


MECHANICAL, BLECTRICAL 

RTALLURGICAL BNGINBERS 

ANALYTICAL CHEMISTS PHYS pet 
Mater - 


es Spe 








TESTING 


CHE — at 


a! Meas 








SKINNER, HARLAN AND IRELAND, INC 
Mechanical engineering degree, bold cre 


ative imagination, supervisory ability, ex Consulting 
perience in design of mechanisms and 
desire to sell ideas are essential alizing Ma 


4 


Engineer 


PATENTS 


CONSULT: Z. MH. POLACHEK P- 1208 


Ww. 4 = 











Additional Positions Vacant Advertising on the following page 


1 
i 


> 





SEARCHLIGHT SECTION 





WANTED 
MACHINE and EQUIPMENT 
DESIGNERS 


With experience by well known machine 
tool builder located in a progressive New 
England town. Extensive engineering pro 
gram under way. Give full details of 
background and experience. 

Write directly to Mr. M. H. Arms, Chief 
Engineer. 


BRYANT CHUCKING GRINDER CO. 
Springfield, Vermont 


ENGINEER 
MECHANICAL 


Graduate M.E., with automatic mechanism design 
or development experierce, to handie machinery 
development and maintenance problems The ma 
hinery involved is complex and precise assembly 
equipment. Permanent position in our Phila. plant 
Medium sized manufacturing company of 2.( 
employees 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St. 
Phila. 8, Pa. 


ENGINEERING 
GRAPHICS 


Just Published 


By John T. Rule, Head of Dept 

ricula, General Scie and 

1.7 and Earle Ff Watts, 296 
75 

















OPPORTUNITIES FOR 
MECHANICAL ENGINEERS 
TO DESIGN 
DRIVE PEDESTALS 
AND RADAR ANTENNAS 


Experience in the design of precision 
power gear drives and analysis of 
stress and deflections in light-weight 
structural members required. 

These positions represent permanent 
openings with a well established engi 
neering organization, 


A P.1354, I t I 


WANTED 
By Connecticut Concern— 


PRODUCT ENGINEER experienced in prod 

act development of medium and small pre 

cision clock mechanisms 

ELECTRICAL ENGINEER experienced in 

electrical and mechanical design of motor 

driven timing devices 

Permanent position for right men. Write 

stating age, experience, and salary expec 

tations, Box 
r-1504 

\ 4 




















ENGINEER 
PRODUCT DEVELOPMENT 


Graduate engineer, capable of handling 
full responsibility for product development 
anc for manufacturing problems, process 
performance of specialized resistors. Per 
manent opening in our Phila. Plant 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St. 
Phila. 8, Pa. 





ENGINEER 
PRODUCTION 


Graduate r, experience 


i will includ 
cal and chem 


Permanent position loca- 
tion: Phila. Send resume te 


J-84, P. O. Box 3552 
Phila., 22, Pa. 


NOMOGRAPHIC 
CHARTS 


lust Published 


i By Albert Kulma 
pages, 9 arts, $f 








DICTIONARY 
OF COLOR 


? r t esea By A 
Maerz, Dir. American Color Res. Lab. and ™ 
Rea Paul, Consuitant. Rahr Color Clini Second 
Editior 203 pages, $25.00 

















DEVELOPMENT AND DESIGN 
ENGINEER 


Manufacturer engaged in Defense Pro 
duction of Synthetic Rubber parts for 
mechanical industries has opening for 
experienced design and development 
engineer with ability to serve in tech 
nical capacity. Address Box 





CONTRACT 














ENGINEER 
SR. ELECTRONIC 


Position involves design and development of higt 

frequency compone 

pund in H. F. and V. H. F. techniques 
capable of supervising other engineers on work 
ad of o-ordinating entire projects 

position; location Phila 


INTERNATIONAL 
RESISTANCE CO. 


401 N. Broad St. 
Phila. 8, Pa. 


ore 
be 
ar 





Applicant must have back 
ust 


Permanent 








CENTRIFUGAL CASTINGS 


may solve your 
tin bronze worries 


Non-Gran supplies both aluminum 
and tin bronze centrifuga! cast- 
ings. Send blueprints for prompt 
quotation American Non-Gran 


Bronze Co., Berwyn, Pa 





HANDBOOK ON 
DESIGNING 
For Quantity Production 

4 sasaiiy 


1 casting pact 
rusions By Herbert 
Chase 561 pages 417 
ittus., $7.50 





SEE THESE BOOKS 10 DAYS FREI 


McGRAW-HILL BOOK CO., INC 
330 W. 42nd St., NYC 18 


“ 
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& Pa DICTIONARY OF COLOR 


HANDBOOK ON DESIGNIN 











PRODUCTS TIMERS FOR STANDARD 


ADVERTISED AND SPECIAL APPLICATIONS 


In This Issue TIME DELAY RELAYS 


* 5900 SERIES provides time delay or 1 AS 5 


MATERIALS interval timing ranging up to 10 minutes 
Adhesives for applications such as protecting power 
Aiuminum Alloys 2 
36-37-38-39, 73-74, 90, 
Bimetal ¢ cycle of operations. 
Brass. .2, 97, 251, 272-273 
Brazing Alloys 
Bronze 97 


tubes, or timing portions of a complete 


Carbide Alloys 


Carbon go eis > INTERVAL TIMERS 


Carbon Graphite 


Ceramics 8006 SERIES provides rugged, heavy-duty 
Chemicals 
Senear Alloys ), 97 ] : interval timers for general, commercial, 
c C t industrial and appliance applicotions. Con 
ork Compositions 

Felt \ f struction is simple providing for long life 
Friction Materiz s ; 

Glass ssitieees 197 ~ at low cost. 
Laminated Metals 90 
Leather 

Light Metals 
Magnesium Alloys 





12, 33-34 
36-37 -28.-39 


Manganese Alloys 90 
Molybdenum Alloys 312 
Nickel Alloys 27, 272-273, 314 

70, 362 


6. 47. 68, 70, 85, 180 
218, 250, 283, 285, 295 


324, 331, 334, 340 T N 
Plastics, Laminated 195, 221 


321 
Platinum Alloys 90 
Powdered Metals 4th cover 
20-21, 65, 231, 257, 280, 332 
Rubber & Synthetics 52. 186. 236 


Silicones... 61, 178, 288 HEADQUARTERS FOR 


Silver Alloys 90, 272-273 
Stainless Stee! 2nd cov 22-23 


100, 182 347 
Stee! 22-23, 24, 182, 193. 259 
Titanium Alloys 4 76 
Vanadium Alloys 88 


STRUCTURAL PARTS 


Bars 22.23, 65, 276, 311, 330, 347 
Bushings 330 











11, 33-34.35-36-37 


191, 220, 260. 276 ELAPSED TIME INDICATORS 


, 291, 328, 338, 344 
347, 357 
Die Castings 68. 80, 180° 351 5700 SERIES motors are mode with 
Extrusions 73-74, 304, 324, 334 } cyclometer type counters for simple, com 
Forgings 10-11, 33-34-35-36-37 
38-39, 251, 300, 314, 318 pact and accurate metering of elopsed 
Metal é 4th cover 
. , 65, 257, 280, 332 
lates 33-34.35-36-37 components or with existing equipment. 
38-39, 347 ~~ ad he 
Rods 2, 97, 191, 195, 251, 334, 362 j 
Shapes 2, 8 24, 191, 271 
272-273, 304 
Sheets 2nd cover, 2. 22-23 REPEAT CYCLE TIMERS 
73-74, 100, 195, 304 
Stampings 232° 272-273. 281 5800 SERIES afford flexibility and 
305, 308, 316, 324 cre adaptable for timing problems 
2nd cover, 2, 22-23 
48.49, 97, 259. 304’ 334. 362 requiring continuous complete 
2nd cover, 14, 33.34 
35-36-37 -38-39, 60. 65. 73-74 
93, 97, 182, 191, 195, 227 initiated by an external circuit. 
304, 309, 319 4 , 
Weldments 19, 33 ‘ Also available for D.C. applications ’ 
Wire 97, 316, 347 


time. Applicable either os inexpensive 


Strips 


Tubin cycling, or single cycle operation 


For complete Design and Engineering Specifications on these 
FINISHES and other Timers write for Catalog No. 323 

Paints & Lacquers 91, 213 
Rust Pr fing 270. 302 


MECHANICAL PARTS | HAYDON Manufacturing Co., Inc. 


Accumulators 


Adhesives en SUBSIDIARY OF GENERAL TIME CORPORATION 
Air Motors 


Axles 297 3132 ELM STREET 
83, 84 P 


Continued on ; 
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ON MINIATURE 
RUBBER TIRES 


Photogranh courtery of 
Cummins Engine Company, inc Columbus, indians 


Tire-shaped rubber packing rings for cylinder liners in Cummins diesel 
engines are small but important. They provide a seal between oil and 
water—a seal that must be perfect whether the engine is cold or operating 
at high temperatures. Moreover, these rubber rings must stand up for at 
least the equivalent of 100,000 miles of operation 

These severe operating requirements presented a rubber problem with 
exacting specifications: resistance to sustained heat—controlled swell in 
oil--exceptional compression quality—precision tolerances 

Cor ntal met all these specifications and produced a rubber ring that 
gives saeineniies service in an outstanding diesel engine 

The successful production of this specialized rubber part is typical of 
the complete service in rubber offered by Continental 

When you need molded or extruded rubber parts, 


not enlist the assistance of Continental? 


LET US SEND YOU THIS CATALOG 


This new engineering catalog lists hundreds of 
standard gremmets, bushings, rings and extruded 
shapes. It wi be a valuable addition to your 
working file. S&nd for your copy today or 

See our Catalog in Sweet's File for Product Designers 


MANUFACTURERS SINCE 1903 


CONTINENTAL 


RUBBER WORKS 


1982 LIBERTY BOULEVARD e ERIE 6, PENNSYLVANIA 


BRANCHES 
Boltimore, Md Cleveland, Ohe Kansos City, Mo Pittsburgh, Pa 


Boston, Mass Dayton, Ohie los Angeles, Calif Rochester, N.Y 
Buffalo, N. Y Detroit, Mich Memphis, Tenn St. Levis, Me 
Chicago, il! Hertford, Conn New York, N.Y Sen Francisco, Colif 


Cincinnati, Ohi indianapolis, ind Philedeiphic, Pa, Syrecusé, N. Y 
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Bearings, “‘Oil-le 4th cover 
20-21, 65 216 231 330 332 
Bearings, Sleeve 4th cover 
20-21, 41. 216, 231, 257, 276 
291, 311, 313 = 33" 
Bellows 339 
Belts 26, 52, 62-63, 77 3s 255 
313, 318 
Bol Nuts Screws and 
Rivets 89, 96, 189, 215, 232 
242, 252, 294, 308, 310, 333 
340, 343, 351 
Blowers 352 
Brakes 16, 94, 236 
Brushes 340, 361 
Bushings & Grommets 212 
257, 311 
Chains 13, 15, 62-63, 81 92 
256, 334 
Clamps 224, 266 
Clips 338 
Clutches .94, 238, 258, 274, 313, 338 
Collars 270, 330 
Compressors 26, 77, 306 
Containers 318, 336 
Controls 3 242, 312 
Counters 
Couplings, Flexible 41 92 
222, 359 
Couplings, Hose & Tube. .201, 224 
276, 
Dampers 212 
Drives 13, 15, 77, 81, 92, 94 
239, 255, 258 
Engines — il. 217, 230 
Fasteners 34.35-36-37 
38-39, 89, os rs ios, 189, 215 
232, 242, 252, 265, 272-273, 274 
294, 308, 310, 333, 338, 340 
343, 344, 351 
Filters 328, 346, 352 
Flexible Joints 263 
Floats 212 
Gages & Instruments 203, 262 
Gears 41, 52, 62-63, 72, 262 
316, 318, 341 
Handles 320 
Hose 199, 276, 309, 339, 342 
Hydraulic & Pneumatic Equip 
men: 1, 10-11, 30, 78-79, 102 
225, 228, 233, 237, 240,-241, 242 
249, 258, 266, 276, 289, 306, 30? 
312, 315, 323, 324, 328, 33% 


Insulation 

Joints 

Locks, Hinges 

Lubricating Equipment 
24 


Materials Handling 
Mountings 
Name Plates 
Packing, Gaskets, Seals. 4th cover 
20-21, 58, 75, 86, 186, 199 
205, 212, 219, 224, 231, 248 
274, 299, 328, 336, 356 
Photographic Equipment 275 
Piping 203 
Plugs 348 
Power Units 30, 78-79, 217, 225 
233, 240-241, 266, 289, 306 
308, 324, 332, 342, 345 
26, 77, 78-79, 233 
240-241, 249, 282, 287, 306 
3 323, 324, 345 
Rings 4th 


Riveting Machines 

Rolls 

Screw Machine Parts 
36.37.38 

Shafting, Fiexible 

Sheaves & Pulleys 

Shims 

Speed Red ers & M 
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PRODUCTS HITCHINER 


ADVERTISED PRECISION: INVESTMENT CASTINGS 
ee COST 1s reoucep 

oo OE 38 QUALITY 1s maintained 

oat PLANT CAPACITY 


l 1 62-63 
233, 239, 313 
ay 203" 2 IS INCREASED 
pints l { 
Fittings l 30 
78-79, 102, 203, 212 
240-241, 266, 280, 288 for G. L. Brownell, Inc., Worcester, 
pratery Seuipment Mass., manufacturer of gear driven 
tion Damper 58, 61 : : 

bra mea tte : twisting machinery for textile mills 

189, 257, 265 since 1881. 
328 


Wheels & Castors 
Wire Cloth 54, 318, 327 


_ 


ELECTRICAL PARTS 
Assemblies 


r e th ) c ays 
ow *This company 15 oy = 
Contacts z the 
Controls & at anxious to keep . 

ment...4, 18 4 : of its produc 

76, 94, 226 quality sirous 
299) 298, 322, 338, 342 up but equally des 

, ; = 
a to utilize any ne the ACTUAL SIZE 
te ‘ . = techniques to keeP low as possible. 

tectron uipmen as é 
Generators rice ef its product as / um 
instruments 4 known as 4 Travers 

= a 
was machined from ¢ 


instruments 18-19 , ve 
ineulaters 212 The part shown abo my 
ear ; as 
ee Head, for many pron Recently this part wae 
: investment casting 





Lamps 
Motors r over, 18-19 
F 53, 55, 59, 77 bronze sand cas $cior 
269, 277, 285 a to your precision 
325, 334, 352 change 
18, anese pronze- 
Solenoids. 18-19, 252, 280, 289 in mangé 
342, 
Thermostat 64, nta es 
T noah ¥ 322. Two adve on 
Vibrators 4 the piece has 
Wire & Cable. 50, 68, 180, 301 lity 
Wiring Accessories 44.45 ua , 
301 the q 11 shop has been 
the Browne si 


; sc part from its 
DRAFTING ROOM EQUIPMENT ying this par 
AND SUPPLIES to remo & 


275, 303, 320, 322, 352, 358 


The cost of 

le maintaining 
scity of 
increased due : 
production. 


nave resulted. 
peen reduced whi 
and productive capé 


ell, inc 
f Corl ® Browr*'l, President, G. L. Brown 
o letter trom 


FABRICATING METHODS aon 
AND SERVICES 


Added to all these advantages is the improved appear 
ance inherent in precision investment castings Ask 
Hitchiner how to solve your invéstment casting problems 
Send your drawings for complete engineering analysis 


and recommendation 


To learn more about Hitchiner precision investment 


castings send for this free informative folder 


16, 2 


ENGINEERING AND 
PRODUCTION SERVICES 


5-4 HITCHINER Manufacturing Company, Inc. 


MILFORD 4, NEW HAMPSHIRE 


Soles Office: 967 Farmington Ave., West Hartford 7, Ct. Representatives in 


BOOKS 

















mo ave, had HELP WANTED—MALE | Ser oe 
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raftsmen DR... TSMAN INDEX TO 


UNIOR) 


R 
Detailers Drattsmen DESIGNERS) D raf . 
| DRAFTSMEY Sa ADVERTISERS 
1 Draftsr te Sell 7 ae 


Draftsmen [= 
| Desigr Designers Draftsmen 


Stee] Plic (ELECTRICAL) 


rhe ‘ 
| Draftsmen La Experien Steel plant experience, ‘ane. fuscrial control Mus 


some experie; 
salary. Write Salary is 
lectrical) Salary ) previous 
(E ec Vrite Previous E : D A-P Controls Corp 312 
For Industrial B 51” Detail RAFTS TSMEN Acushnet Process Co 236 
ol: Have oon 731, Plain . ESIGN &D Aeroquip Corp 276 
os 'D ETAIL Aircraft Marine Products | 
OUP RIAL PLANT Co. 44-45 
EL FABLING ANI Alemite . 247 
Me ICATION Allegheny Ludlum Stee! Corp. 307 
YA] Allied Products Corp 296 
DRAF Tr MEN Allis-Chalmers Mfg. Co 26 77 
TRI a Bn Armstrong Cork Co. Gaskets - 
Packings & Seal 
TSMAN Draftsme American Brass Co 272-273 


‘ American Crucible Products 
aduct Des; co... 276 


— DRAF PTSMEN American Felt Co 205 


rang Fo, * Hydrayi 7 
“ American Hard Rubber C 250 














al eahere ic 
eau 


Pre 
and eae Tt Desig. 


f omen American Lava Corp 209 
Ismen F Salary a ' Metal Hose Branch 


American 
SCTRICAL) Draft American Brass Co 309 
‘tal control Mus: S American Smelting & Refining 
me experience. men Co 191 
Salary 


signers American Steel & Wire Co 22-23 


~ . . a AF ctr} Ja Amplex Mfg. Co. Div. Chrysler 

ms é nt €rne Corp. : 65 
onicinat + me / opiate oon” ge/ Wri Perience Anchor Coupling Co., Inc 201 
/ DRAFTING MACHINE DR AFTS\ | rattsme, “ te Previous Anchor Plastics Co., Inc 324 
d Ss) 1 ; 182 


= ce Arm Steel Corp 

| | 10 co 

_UNIVERSAL| Armstrong Cork Co. Caskets 
and still the / Packings & Seal 58 
PACE SETTER / Art Wire & Stamping Co 316 


Ssnrg/ IF YOU CAN'T HIRE DRAFTSMEN | “=! ‘28roe8 


S190) .\9\ Z 
Baldwin-Lima-Hamilton Corp 


e+» UNIVERSAL DRAFTING MACHINES 
WILL INCREASE YOUR PRESENT STAFF OUTPUT Testing Div : 


Bantam Bearings Div Tor 

rington Co 
pore ; —_ _ ’ ° Barry Corp. 
More and more companies, unable to hire all the drafting talent bead Ghale tte. Ge 
their work requires, are turning to Universal Drafting Machines Bellows Co. 
° Bendix Westinghouse Auto 
to increase the man-hour output of the draftsmen they have. motive Air Brake Company 
Bethiehem Stee! Co 
Universal’s “Boardmaster” Model has every feature a skilled te i a ore 

, . ° : 7 es . . snep e. vo 

draftsman requires. It combines into a single precision-built unit Blackhawk Mfg. Co. 
> = 2 . o. . Blood Brothers Machine Co 
all the most used tools—T-square, triangles, protractor and Sedine Gietele Ce 


scales. Consequently, it cuts drafting time up to 40% —and re- Boston Gear Works 

. = a Bridgeport Brass Co 
duces fatigue. And it is the only one that can be adapted while Brians & Straten Core 
Bristol Co 

Brown & Sharpe Mfg. Co 


. ate . 4: ‘as sl Bundy Tubing Co 
For fifty years the name Universal on drafting machines has been Seathee Gnien ah Ghenne @ 


synonymous with faster work and lower costs. Get the complete 


in service to any board angle. 


rn wr . _ ! 

story—write for all the facts—today! inaiintitin ies tits Be _ 

Carpenter Stee! Co 314 

Cash Valve Mfg. Corp., A. W. 310 

UNIVERSAL DRAFTING MACHINE CORPORATION oo yo 
ain e ° . 

7960 LORAIN AVENUE ¢ CLEVELAND 2, OHIO Ch se Brass & Copper Co 327 


Inc 

cago Metal Hose Corp 339 

cago Rawhide Mfg. Co 186 
Chiksan Cc 263 

U BM) . Clearprint Paper Co 322 
Climax Molybdenum Cc 312 


Columbia Stee! Co 14, 22-23 


DRAFTI NG DURALINE Commercial Shearing & Stamp- 
MACHINE SCALES aie - 
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What LORD AESEARCH 


Connecticut Hard Rubber Co 
Continental-Diamond Fibre Co . = + 
ary oh mg mage in Vibration-Control 
Corbin Cabinet Lock Div., 

Hdwe. Amer. Corp 
Counter & Control Corp 


Grane Ge. =.=. means to YOU 


Curtis Universal Joint 
Cuyahoga Spring Co 


Davidson Rubber Co 
Dayton Rogers Mfg. Co 
Denison Engineering Co 240 
Dial Light Co. of America 
Diefendorf Gear Corp 
Disston & Sons, Inc., Henry 
Dixie Cowdrey Machine Corg 
Dodge Mfg. Corp 
Doerr Electric Corp 
Dow Chemical Co 
Dow Corning Corp 
Dudco Products Co 
du Pont de Nemours & C 

E. |. (Plastics) 
Durakooi Inc 


Durez Plastics & Chemica!s 
Inc 


Dynamatic Corp., subs 
Mfg. Co 


Eagle Signal corp 
Eastern Air Cevices Inc 
Eastman ‘Aodak © Industrial 
Photog: aphic 
Eaton M* Co., Dynamatic 
Corp re.s . . 
Ginstin Ge ta Cos. of @ This modern testing machine measures the deflection of 
America 5 LORD Vibration-Control Mountings under load and auto- 
Electric-Auto-Lite Co 68 ; 
7rd ‘ records the deflection ve. / ug “fle 
iat. dam ts second graphically records the deflection curve. Although deflection 
Dynamic Div testing is but one phase of an extensive program, it serves 


Electro Alloys Div., American to illustrate the precision and excellent facilities which are 


Brak h . ° 
sciareetanis ~~. Biesiete found in all branches of LORD research. 
Boat Co Continuous investigation of metals, elastic materials, 
Elliott Mfg. Co 
Eveniine Products 





bonding methods, and mounting performance have resulted 
in improvements of value to every user of vibration-control 
mountings and custom made rubber-bonded-to-metal parts. 
Faber-Castell Pencil Co., A. W LORD has developed over 500 natural and synthetic rubber 
Farr Co stocks. From these is selected the one with the exact charac- 
Farval Corp teristics to deliver maximum performance and longest life 
ne Seuaten an wee for each application. A choice of metals means adequate 
Federal Mogul Corp. (Equip ) strength... minimum weight . . . maximum corrosion 

ment) 25 resistance. New bonding methods improve quality and 


Federal Telephone & Radio 
“ ° oo lower cost. 


Foote Bros. Gear & Machine Research has made it possible for LORD to produce 
. more accurate ... uniform . . . dependable economical 

gine Dept vibration-control mountings and bonded-rubber parts. 
French & Hecht Inc LORD Field Engineering Representatives are ready to assist 
Friez Instrument Div with proper selection and application. Write for your copy 


Ford Motor Cx industrial En 


Aviation Corp , Vit 
Dict ineiiae ie of the Lord Natural Frequency Chart and of the Vibration 


Fulton Sylphon Div Isolation Chart. Designers and engineers will find them 
shaw Fulton Controls ‘ of definite value. 


Gast Mfg. Corp LORD MANUFACTURING COMPANY ~ ERIE, PA. 


Gates Rubber C Canadian Representative: Railway & Power Engineering Corp. Ltd 
Gear Specialities 


Continued on page 360 LORD 
aves 


General Electric C Apparatus 
Dept 18-15 
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Continued from page 359 


General Electric Co., Chemicai 
Silicones Div 67 
Gering Products inc 334 
Gerotor May Corp 345 
Gibson Co., Wm. D 66 
Gilmer Co., L. H., Div. L 
Rubber Co 
Gits Bros. Mfg. Co 
Goodrich Co., B. F Rivnut) 
2 
Use a Welded Wire Goodyear Tire & Rubber Co 
Mech. Goods) 
Assembly Goshen Rubber Co., Inc 
. Graphite Metallizing Corp 
— This welded wire kitchen cabinet Great Lakes Stee! Div., Na 
WANT STRENGTH... shelf mode by Titchener replaces tional Steel Corp 
Greer Hydraulics, Inc 


LIGHT WEIGHT... 4 sheet steel stampings. Advantages Grice Renreducer Core 
; Lighter in weight, yet more rigid 


LOW COST? / / / f Improves product — permits passage 


of light— enhances appecronce — H & H Tube & Mfg. Co 


remains dust-free. Ready supply — Handy & Harman 

wire is more readily available during Hanna Engineering Werks 

Hannifin Corp 

Harper Co., H. M 

Hartford Steel Ball Co 

Wire-Strip Assemblies Give You All Three! Haydon Mfg. Co., Inc 

Haynes Stellite Div Union 

Formed strip section with ends rolled and crimp-locked on pre-formed wires — used in Carbide & Carbon Corp 

Heim Co 

Heinze Electric Co 

is common practice with Titchener Herbrand Div., Bingham-Her 
brand Corp 

Heyman Mfg. Co 


USING EXPENSIVE BREAKABLE CASTINGS? a sae 


Hitchiner Mfg. Co., Inc., (Metal 
Products Sales Co.) 
! 
Change to cs Wire Form! Hoover Co., Kingston-Conley 
Div 


metal shortages 


automobile jack. Production of such light, sturdy assemblies — quickly and economically — 


There's a strong trend toward substitution of wire and Howell Electric Motors Co 
Hyatt Bearings Div., General 


wire-strip assemblies for light castings, forgings and Motor. Corp. 
machined parts. This solder pot holder is an example 
Stronger and lighter than a casting of like size, it is 
sofe, unbreakable, for less costly international Nickel Co. Inc 
Nickel Alloy 


Jelliff Mfg. Corp., C. O 

Johns-Manville Corp (Pack- 
ings) 

Johnson Bronze Co 

Johnson Corp. 


Kaiser Aluminum & Chemical 
Corp 

Kaydon Engineering Corp 

Keuffel & Esser Co 

Knights Co., James 

Kolisman Instrument Corp 


Laminated Shim Co 
For 65 yeors and : Laminum) 
through two World Wars, Titchener . Ledeen Mfg. Co 
has worked closely with prime con- ? i Leland, Inc., G. H 

1 meetin ernment spec- Se Lewellen Mfg. Co 
ace senliggleciagpg. sas ae nd us your Print, ncoin Electric Co 
ifications on such ports as this Problems in nts — of describe c 
porachute pack frame. Why not let 9 9esHIons @ letter. No charge ¢ your nde A r Products Co. Unit 

ili . nion ar yon 

Titchener's experience and ability Be for our Ben r arbide & Cart 
help solve your problems? hla 


nk-Belt Co 


E.H. TITCHENER & CO. Littieford Bros. In 


»9gansport Machine 


103 Clinton St. Binghamton, N. Y. rd Mfg. Cc 
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McGraw-Hill Book Co. inc 354 
M. B. Mfg. Co., Inc 61 
M-B Products 328 
Maas & Waldstein Co 213 
Mallory & Co., Inc., P. R 4, 76 
Marman Products Co. Inc 224 
Master Electric Co Speed 
master) 3rd Cover 
Mead Specialities Co 342 


Metais & Controls Corp. Gen 

eral Plate Div 
Metals & Controls Corp., Spen 

cer Thermostat Div 64 
Michigan Stee! Casting Co 328 
Michigan Steel Tube Products. 227 
Midiand Steel Products Co 242 
Minnesota Mining & Mfg. Co 87 
Minnesota Rubber & Gasket 

Co 212 
Monsanto Chemical Cc 47 
Morton Machine Works 
Mt. Vernon Die Casting C 
Mueller Brass Co 


meaner FOR FULLERGRI 


Brake Shoe Cx 4 
National Lock Washer Co (Re- | Now Standard Equipment 
Nations Motor Bearing Co on P tL & Whitney 
National Screw & Mfg. Co 
cet tee ae [ Vertical Die and Surface Grinders 
Newcomb Spring Corp 
New | Departure Div On the new P & W Vertical Die and Surface Grinder a 

otors orp 
Nicholson & Co., W. H 


strip of Fullergript brush is mounted on the guard surrounding 
North American Aviat . . 


the grinding wheel. This continuous brush strip protects the 





©. & S. Bearing Co operator from spray, and at the same time cleans the work of 

Oberdorfer Foundries, In . d — ’ " | ’ j : 
. . —_ . 

ike thane stn — grinding grit, thereby eliminating scratches and improving 

Oilgear Cx 233 

Orange Roller Bearing Co. inc. 279 


Owens-Corning Fibergias Corp part of a Pratt & Whitney machine that produces ultra-smooth, 
Electrical Sales Div 197 4 


finish. Here you find Fullergript brush strip as a component 


accurate surface finishes — in a minimum of time. Fullergript 


Parker-Kalon Corp 294, 333 was selected because the brush material — in this case abrasion- 
Parker Rust Proof Co 302 a 
Perkins Machine & Gear Co.. 316 resisting nylon — is densely packed, and anchored, in a con- 
Pheoll Mfg. Co 252 . _ 
Pittsburgh Plate Glass Co tinuous, rust-resistant metal channel. This Fullergript strip can 
Brush Div 340 F 
Plaskon Div. Libbey-Owens be formed into innumerable shapes and attached to stationary 
Ford Glass Co 6 . . ° 
Plastic Research Products Inc. 218 or power-driven mountings. If you have not discovered the 
Polymer Corp 362 . , , ° 
Powdered Metal Products Corp. 280 cost-cutting or product-improving possibilities of Fullergript, 
Product Engineering 98.99 
Prolon Plastics Div. Pro-phy 
lac-tic Brush Co 253 


why not send for our booklet, “Fullergript Power Brushes”. 


Write to... 


Quaker Rubber Corp 


R. B. M. Division of Essex 
Wire Corp 264 
Ramsey Corp 274 

Randall Graphite Bearings, Inc 
Resistofiex Corp 342 
Revere Copper & Brass inc 2 

eee Metals Co., Aluminum 
iv 73-74 


THE FULLER BRUSH CO. 
INDUSTRIAL DIVISION 
3648 MAIN STREET HARTFORD 2, CONNECTICUT 


Continued on page 362 
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the advantages of 


TEFLON* 


RAPID, LOW-COST PRODUCTION OF PARTS 


Close tolerance extruded Teflon rods in a wide 
range of sizes recently developed by our engi- 
neers, offer fabricating advantages over the 
short molded lengths previously available. Where 
Teflon’s electrical properties or exceptional cor- 
rosion or heat resistance is needed, uniform parts 
can be readily machined from our rod. 


Typical Electrical Properties of Teflon: Electrical 
properties of Teflon are practically unchanged 
through its useful se: vice range of -l00°F. to 
480°F. Short-time diele tric strength as high as 
1,000 to 2,000 volts per nil, in 2 to 10 mil thick- 
nesses. Long-time dielectr'c strength reported over 
1,000 volts per mil in the absence of corona. Elec- 
trical loss factor over fi oquenc es from 60 cps to 
30,000 mc is less than 0.0005. 


*Teflon is a trademark of the E. I. Dupont Co. 


New Folder Contains Complete Information on 
available size f Teflon and Nylon rod, strip 
and tubing. Write for your copy 


OLYMER CORPORATION 
Reading, Pa. 


NYLON 
& TEFLON 
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Reynolds Wire Div. National 
Standard Co 


Richardson Co 
Rigidized Metals Corp 
Rivett Lathe & Grinder Inc 


Rockford Clutch Div Borg 
Warner ‘ 


Rogers Corp 

Rohm & Haas Co 

Roll Formed Products Co 
Ross Operating Vaive Co 


Sandvik Steel Inc 
Scaife Co 
Schatz Mfg. Co 


Scintilla Magneto Div., Bendix 
Aviation Corp H & «K 
Magnetos) 46 


Scovill Mfg Co industrial 
Fasteners 340 


Sessions Clock Co Tyni 
Switch Div ° 229 


Sewall Mfg. Co., E. B 262 
Shakeproof, Inc 189 
2nd Cover 
Simmons Fastener Corp 95 


Sharon Steel Corp 


Skinner Electric Valve Div 
The Skinner Chuck Co 280 


Smith Corp., Winfield H 246 
Soreng Mfg. Corp 348 
South Chester Corp 363 
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For frequently used doors and panels, SOUTHCO 
Retaining Springs with a new smooth-action roller- 
bearing surface provide time-saving convenience and 
trouble-free long life. They hold doors firmly open, 
so that both hands are free to work, and they hold 
doors tightly closed to eliminate vibration, rattle 
and dirt. 


Several styles are available for a variety of spring 
tensions and door positions. Write for the whole 
story. SOUTHCO Div., South Chester Corporation, 
1406 Finance 3ldg., Philadelphia 2, Pa. 


Advertisers’ Index starts on 358 
Product Index starts on 355 
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Stewart-Bolling 


Farrell-Birmingham 


Verson 


THERE MUST BE REASONS 
FOR THE WIDE USE OF... 








© tRABON OIL AND GREASE SYSTEMS 
are ENGINEERED into these and 
many other machines... 


Trabon is 
Safe 
Sealed 
Simple... Because Trabon Systems increase pro- 
Positive duction and machine life...decrease 
Automatic down time and costly maintenance. 


Fully tiydraulic , , 
Trabon has had over 21 years’ experience in 


engineering, manufacturing and installing lubri- 





cating equipment exclusively. Regardless of 
the size or type of your machine, a Trabon 
System can be designed into it. Call or Write 





TRABON ENGINEERING CORPORATION 


OIL AND GREASE SYSTEMS 1814 East 40th Street © Cleveland 3, Ohio 


Propuct ENGINEERING AUGUSI 








t 


‘er. ®@ 
We ‘ , ‘ 
} eT \¥ v. 
q ms ‘ 4 , 


—_ 


= ‘ om 
Geka 
eT eee 


Gear reduction ratios up te 432 to | 
‘ . 


Every time on every application the power 
drive that is the best is the one that gives 
you the RIGHT horsepower, the RIGHT 


shaft speed and RIGHT where you need it 


. . all combined into one compact power 
Don’t put up with mokeshift assemblies 


when it’s so easy to get a unit that’s just 


3. 


- right for each job..- 


Master Motoys, available in thousands 
and thousands of types aad ratings (up to 
150 HP), give you an enormous selection 


of units designed so that they easily com- 


bine to give you a power rage that will 

add hen to the conbuninant 

ends economy of each job. Open, enc! 

olail proof, fan cooled, explosion proof 
_ .hoMzontal or vertical .. . for all phases, 

voltages and fréquencies . . . in single 


it works out the 


speed, multi-speed and vertatile speed 
types . . . with or ‘without flanges or other 


itd teases. eam se 


reduction up to 432 to 1 ratio. . . with - 


electric brakes . . . with mechanical vari- 


able speed units . .. and for every type of 
inting . .. Mast has them all and so 





| can be eaneghetely impartial in helping you - 


select the one best motor drive for YOU. 
Select the RIGHT power - drive from 
Master's broad line and you can increase 


the saleability of your motor driven pro- 


ducts . . . improve the economy and pro- 

ductivity of your plant equipment. 

THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 


100 horsepower and smaller sizes - 


Me 


De 





and RIGHT where you want it - 


bearings carry the load in this 
“HOME-UTILITY” Drill by Black and Decker 


For on-the-job dependability, for long life and trouble free per- 
formance, you can’t beat this | 2-in. “Home-Utility” drill made by 
Black and Decker, the world’s largest manufacturer of portable 
electric tools. And the big reason for this power-packed quality 
is found in the GRAMIX bearings that carry the load at six vital 
points. GRAMIX bearings maintain steady alignment of the drill 
shafts and absorb the thrust load under hardest operating conditions. 
Their porous structure is especially important in this application 
because they can be oil-impregnated during manufacture for self-lubri- 
cation, eliminating the need for regular oiling. + + GRAMIX bearings 
and specialty parts are precision die-pressed to tolerances within .0005”. 
They are strong and tough, too, and their greater durability and self- 
lubrication features make for long life in any application. Because they 
require little or no machining, GRAMIX parts cost considerably less than 
similar machined parts. + + GRAMIX can help cut your costs and improve 


the performance of your product. For complete information write today to — 


"09 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 





